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Ophthalmoscopic  appearance  of  traum&tic  rapture  of  the  inferior  temporal  vein. 


w 


yf- 


ANNALS 


OPHTHALMOLOGY 


VOL.  VI. 


JANUARY,    1897. 


No.  1. 


r 


OPHTHALMOSCOPIC   REPRESENTATION   OF 
CASE    OF    TRAUMATIC    RUPTURE    OF 
THE  INFERIOR  TEMPORAL  VEIN 
OF  THE  RIGHT  RETINA.* 


A 


By  Charles  A.  Oliver,  A.  M.,  M.  D., 
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THE  OPHTHALMIC  SURGEONS  TO  THE  PHILADELPHIA 

HOSPITALS,  ETC. 

With  Colored  Frontispiece. 

On  the  18th  of  March,  1896,  at  7:30  a.  m.,  a  fourteen- 
year-old  apprentice  in  a  machine  shop  was  struck  in  the 
left  eye  with  a  piece  of  steel,  the  actual  size  of  which  is 
shown  in  the  accompanying   woodcut.      The  missile  was 


thrown  with  but  a  slight  degree  of  force  by  a  fellow-work- 
man, who  was  standing  at  some  twenty-five  meter's  dis- 
tance. Numerous  brilliant  stellate  phosphenes  were 
noticed  at  the  time  that  the  eye  was  struck.  These  were 
followed  by  a  temporary  obscuration  of  vision.  Upon  ac- 
count of   severe  ocular  pain  provoked  by  movements  of 

*Read  before  the  1896  meeting  of  the  American  Ophthalmological  Society. 
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the  globe,  tea-leaf  poultices,  which  gave  much  relief,  were 
applied  by  the  patient.  Previous  to  the  accident  the  eye 
was  as  good  as  its  normal  fellow. 

Fifty  hours  after  the  accident  I  saw  him  at  my  clinical 
service  at  Wills'  Eye  Hospital.  The  lids  of  the  left  eye 
were  red  and  swollen.  There  was  slight  tarsal  and  ciliary 
congestion  and  a  small  area  of  slight  superficial  haze  in  the 
centre  of  the  left  cornea.  The  pupil,  which  was  two  milli- 
meters in  diameter,  was  one-half  a  millimeter  smaller 
than  that  of  the  other  eye.  Both  irides,  which  were  intact 
and  uninjured,  were  equally  and  freely  mobile  to  light- 
stimulus,  accommodation  and  convergence.  The  left  iris 
was  slightly  hyperemic  and  there  was  some  ciliary  tender- 
ness. Intra-OGular  tension  in  each  eye  was  normal. 
Vision  in  the  injured  eye  was  reduced  to  one -fifth  of  nor- 
mal (o%). 

The  power  of  accommodation  in  the  left  eye  was  as  good 
as  its  fellow  (into  8  cm.),  but  the  region  of  accommodation 
was  markedly  lessened  (50  cm.  into  30  cm.  for  the  far- 
point)  . 

The  ophthalmoscope  revealed  an  extraordinary  picture, 
which  was  immediately  sketched  in  water  colors  by  Miss 
Margaretta  Washington,  of  this  city.  As  can  be  seen  in 
the  frontispiece  reproduction,  there  was  a  dense,  irregu- 
lar subhyaloid  hemorrhage,  which  had  escaped  and  was, 
at  bhe  time  of  examination,  escaping  as  a  series  of  slow 
oozes,  seemingly  independent  of  cardiac  action,  from  a 
rupture  in  the  inferior  temporal  vein  at  an  upward  angle 
just  beyond  its  inferior  bifurcation.  The  blood  was  dis- 
posed in  irregularly  situated  clots  and  layers,  the  densest 
massings  being  those  which  were  furthest  down  and  out. 
In  the  macular  region  there  was  a  stellate  and  irregularly 
shaped  area,  enclosing  the  fovea  centralis  at  its  lower 
inner  part.  This  area  was  similar  to  that  which  at  times 
is  seen  in  cases  where  there  have  been  slight  though  rap- 
idly-given contusions  to  the  eyeball  by  blunt  instruments. 
No  other  gross  change  in  the  eyeground  could  be  deter- 
mined. 

The  fields  of  vision,  beside  evidencing  an  absolute 
scotoma  for  both  form  and  color  that  coincided  in  relative 
position  with  the  hemorrhagic  extravasation,  was  concen- 
trically contracted  to  about  one -half  of  its  normal  size. 

No  family  or  personal  history  of  hemophilia  or  any 
dyscrasia  could  be  obtained.     The  patient  was  strong  and 
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vigorous  for  his  age,  and  had  always  been  healthy  and 
sturdy. 

Atropine  was  used  locally,  the  emunctories  were  freely 
opened,  and  alteratives  were  given. 

In  seven  days'  time  vision  had  risen  to  y%.  The  pupil 
was  two-thirds  and  evenly  dilated  and  the  ciliary  tender- 
ness had  disappeared.  The  atropine  was  graduelly  re- 
duced in  strength  and  frequency  until  one  month  had 
elapsed,  when  hardly  any  traces  of  the  break  in  the 
venous  wall  and  the  resultant  hemorrhage  remained.  At 
this  visit  all  medication  was  ordered  to  be  stopped. 

At  present  writing,  nearly  nine  months  later,  vision  has 
risen  to  full  acuity,  the  same  as  that  with  the  fellow  eye, 
and  accommodative  power  is  normal.  All  signs  of  inflam- 
mation in  the  anterior  segment  of  the  globe  have  disap- 
peared. The  visual  fields  carefully  taken  by  one  of  my 
assistants.  Dr.  William  C.  Krauss,  fail  to  give  evidence  of 
any  scotoma  in  the  left  eye  except  possibly  a  doubtful  les- 
sening of  saturation  of  color  in  the  position  previously 
occupied  by  the  absolute  blind  a,rea.  The  extent  of  the 
left  fields,  however,  as  compared  with  those  of  the  right 
eye,  still  manifest  a  slight  concentric  reduction.  The 
ophthalmoscope  shows  that  the  subhyaloid  extravasation 
has  gone.  The  vessel-wall  in  this  situation  seems  thicker 
and  irregularly  opaque.  The  underlying  retinal  tissue  is 
dragged  into  a  series  of  striae,  which  runs  mostly  at  an 
angle  of  seventy-five  degrees.  In  other  words,  with  the 
exception  of  these  almost  indiscernible  sequelae,  the  eye  is 
as  perfect  as  its  normal  fellow. 


TEST   CARDS    WITH    BLACK    BACKGROUND    AND 
WHITE  LETTERS. 

By  George  M.  Gould,  M.  D., 

philadelphia,  pa. 

Illustrated. 

Having  often  noticed  the  frequency  with  which  patients 
become  fatigued  in  the  subjective  tests  for  ametropia,  it 
has  occurred  to  me  that  this  weariness  might  in  a  great 
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measure  be  due  to  the  excessive  stimulation  of  so  large  a 
portion  of  the  retina  by  the  white  backgrounds  of  the 
test  cards.     By  physiologists  it  will  at  once  be  recognized 
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that  our  entire  system  of  education,  so  far  as  concerns 
reading  and  writing,  is  based  upon  a  necessary  but  still  a 
false  physiologic  principle.  White  surfaces  reflect  all  or 
the  larger  part  of  the  light  thrown  upon  them,  and  this 
light  stimulates  the  retinal  elements  upon  which  it  falls. 
Conversely  black  surfaces  absorb  the  light,  and  conse- 
quently rest  the  retina.  This  is  in  accordance  with  well- 
known  physical  and  physiologic  laws,  and  needs  no  fur- 
ther comment.  In  the  ordinary  white  background  of  books, 
writing  paper,  and  test  cards,  we  therefore  positively  stim- 
ulate a  relatively  large  portion  of  the  retina,  leaving,  as  it 
were,  small  portions  of  nonstimulated  or  black  parts  corre- 
sponding to  the  black  letters.  Physiologically  this  is  the 
reverse  of  what  should  take  place.  The  positively  stimu- 
lated portions  should  be  by  the  letters,  the  enormously 
larger  part  should  be  black  and  unstimulated.  -  In  this  way 
we  would  undoubtedly  save  much  ocular  labor  and  weari- 
ness. Unfortunately  it  is  practically  impossible  to  carry 
this  out  in  ordinary  writing  and  printing. 

Fortunately,  however,  it  can  be  done  in  our  test  cards. 
In  testing  eyes  under  a  mydriatic  the  great  advantage  of 
the  method  at  once  becomes  strikingly  apparent.  The  iris 
being  paralyzed,  the  eye  cannot  protect  itself  as  it  is  able 
to  do  in  a  normal  condition,  and  every  oculist  will  agree 
with  me,  I  think,  that  the  tiring  of  the  eyes  of  our  patients 
during  the  tests  is  a  fact  that  often  occurs,  and  that  not 
only  delays  us  in  our  work,  but  sometimes  makes  the  tests 
inexact.  In  amblyopic,  strained  and  asthenopic  eyes  the 
fact  is  especially  frequent  and  troublesome.  Occasionally 
such  patients  are  unable  to  go  on  with  the  tests  without 
resting,  and  complaint,  either  at  the  time  or  afterward. 

There  are  other  optical  reasons,  which  will  not  be  given 
here,  why  I  think  the  white  letters  on  a  black  blackground 
are  greatly  preferable.  To  amblyopic  patients  these  letters 
stand  out  more  sharply,  and  lose  the  irradiation  of  the 
black  letters.  This  lack  of  penumbra  or  radiation  is  proved 
by  the  fact  that  the  same  eyes  read  a  line  or  two  lower  on 
the  black  cards  than  on  the  white.  The  mydriaticized  eye 
is  almost  always  an  artificially  amblyopic  eye,  until  the 
testing  is  complete. 

The  great  advantage  of  the  present  suggestion  is  the 
restfulness  felt  by  the  patient.  Hang  a  blackground  card 
by  the  side  of  the  old  white  ones  and  even  to  the  normal 
eye  the  difference  is  striking.     Patients  speak  of  it  spon- 
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taneously,  expressing  themselves  with  decision  in  favor  of 
the  black  card  with  white  letters. 

I  have  asked  the  opticians,  Messrs.  Wall  &  Ochs,  of 
Philadelphia,  to  print  a  number  of  their  cards  in  the  way- 
described,  for  ophthalmologists  who  may  wish  to  try  them. 
I  use  them  exclusively  and  am  much  pleased  with  the  re- 
sults. 

[postscript.] 

Since  working  out  this  conclusion  and  using  the  cards 
in  my  office,  I  have  learned  that  such  black-grounded, 
white -lettered  cards  were  suggested  and  tried  some  twenty 
years  ago,  but  seem  to  have  fallen  into  disuse,  probably 
owing  to  the  difficulty  of  manufacture.  The  able  article 
by  Dr.  Frederick  K.  Smith  (  The  Befmctionist,  Oct.,  1896) 
does  not  even  mention  them.  I  may  add  that  it  is  very 
difficult  to  make  the  black  background  of  the  cards  a  per- 
fect and  "dead"  black,  and  especially  is  it  necessary  in 
these  cards  to  have  no  cross-lights  in  the  illumination  of 
them,  while  it  is  still  more  important  that  the  cards  be  sus- 
pended at  such  an  angle  wdth  the  light  and  the  patient's 
axis  of  vision  as  shall  avoid  all  reflection  of  the  sheen 
from  the  card  into  the  eyes.  A  little  testing  and  experi= 
ment  well  determine  the  proper  angle.  If  this  reflection  is 
not  obviated,  the  effect  of  the  letters  is  as  unendurable  as 
when,  properly  placed,  it  is  pleasant  and  grateful  to  the 
eye.  The  cards  should  be  unframed  and  hung  upon  a 
large  dead  black  velvet  or  other  cloth  (or  painted)  surface. 
The  least  reflection  from  adjacent  furniture  or  apparatus 
near  by  becomes  noticeable  with  these  cards  that,  with  the 
white  cards,  was  drowned  by  their  shock  of  brilliant  white. 


A.  PECULIAR  CASE  OF  SARCOMA  OF  THE 
CHOROID. 

By  G.  Griffin  Lewis,  M.  D., 


SYRACUSE,  N.  Y. 

Mr.  H.  C.  D.,age  59,  white,  married,  tirst  consulted  me  on  June  15, 
1896,  complaining-  of  an  inability  to  see  with  his  right  eye.  He  gave 
the  following  history :  Four  months  previous  he  noticed  a  blurring  of 
the  vision  in  his  right  eye,  which  g-radually  increased  but  was  ac- 
companied by  no  other  symptoms  except  a  slightly  dull,  aching  pain 
in  the  right  temple,  which  was  of  an  intermittent  character.  His  fam- 
ily history  was  good,  and  he  had  never  been  sick  a  day  in  his  life, 
with  the  exception  of  an  occasional  cold,  until  three  years  previous, 
when,  according  to  his  son,  who  was  the  attending  physician  at  the 
time,  he  suffered  from  valvular  insufficiency  of  the  heart,  the  action 
of  which  has  ever  since  been  more  or  less  irregular  and  changeable. 

I  also  learned  from  the  patient  that  just  after  recovering  from  this 
sickness,  while  running  to  a  fire  one  evening,  one  of  the  conjunctival 
vessels  of  the  right  eye  ruptured,  producing  considerable  ecchymosis. 

The  tension  of  the  eye  balls  was  normal,  the  pupillary  reflex  nor- 
mal in  both  eyes  and  his  urine  normal,  but  his  arteries  were  athero- 
matous. Examination  of  the  right  eye  revealed  a  posterior  polar  cata- 
ract, which  was  so  far  advanced  that  a  view  of  the  fundus  with  the 
ophthalmoscope  was  impossible,  and  the  vision  in  that  eye  was  entirely 
gone  with  the  exception  of  an  ability  to  distinguish  shadows  from 
below.  He  was  also  unable  to  recognize  reflected  light  when  thrown 
into  the  eye  from  various  directions,  excepting  when  coming  from 
below,  a  fact  which  plainly  indicated  that  some  pathological  process 
had  taken  place  within  the  fundus. 

Taking  into  consideration  the  condition  of  the  patient's  heart  and 
arteries,  and  remembering  his  statement  regarding  the  conjunctival 
hemorrhage,  which  was,  in  all  probability,  due  merely  to  the  exertion 
of  running,  I  diagnosed  the  case  as  one  of  intra-ocular  hemorrhage 
following  cataract. 

The  cataract  was  of  i-apid  development  and  was  no  doubt  due  to 
mal-nutrition  of  the  lens,  caused  by  some  pathological  process  within 
the  same  eye,  as  the  lens  of  the  fellow  eye  was  perfectly  normal, 
and  the  intra-ocular  hemorrhage  evidently  did  not  take  place  until 
after  the  cataract  was  sufficiently  mature  to  shut  off  the  vision,  as 
there  was  no  sudden  but  a  gradual  loss  of  sight. 

The  vision  of  his  left  eye  was  ^"^/loo,  and  with  a  -j-2.25  S.  lens  was 
brought  up  to  ^^/oa-  This  I  prescribed  for  distant  use,  together  with 
a  +5.00  S.  for  reading. 

On  August  Oth,  three  weeks  later,  I  was  called  to  his  house  and 
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found  him  suffermg  considerable  pain  through  his  right  temple  and 
on  top  of  his  head.  His  pulse  was  only  48,  the  lids  of  his  right  eye 
were  badly  swollen  and  the  ocular  conjunctiva  so  oedematous  that  it 
overlapped  the  cornea  around  its  whole  circumference.  This  attack, 
I  was  informed,  had  come  on  suddenly  with  pain  from  the  begin- 
ning. The  tension  was  considerably  increased,  and,  concluding  that 
he  had  had  another  intra-ocular  hemorrhage,  I  applied  leeches  to  the 
temple,  instilled  a  two-grain  solution  of  eserine  sulphate,  and  applied 
locally  lead  and  opium  wash. 

This  treatment  relieved  him  so  much  that  he  got  a  fairly  good 
night's  rest.  The  eserine  seemed  to  keep  the  tension  down  some- 
what, but  as  there  was  still  some  pain,  I  tapped  the  anterior  cham- 
ber, using  a  cataract  needle  with  a  broad  blade  and  a  narrow  shank, 
and  the  fluid  which  escaped  was  as  black  as  ink.  This  operation  was 
an  immediate  and  permanent  relief  to  the  patient  from  all  actual 
pain,  but  as  the  eye  still  remained  sensitive  and  I  was  afraid  of 
sympathetic  ophthalmia,  I  advised  enucleation. 

This  he  dreaded  and  consequently  kept  putting  it  off. 

After  a  couple  of  weeks  a  small  distinct  hemorrhage,  a  little  larger 
than  a  pinhead,  appeared  on  the  anterior  surface  of  the  lens.  This 
was  followed  several  weeks  later  by  photophobia  and  lachrymatiou 
of  the  left  eye,  and  the  patient  then  decided  to  have  the  offending 

organ  removed. 

On  October  7th,  with  the  assistance  of  Dr.  Arthur  Breese,  who 
administered  ether,  I  enucleated  the  eye,  and  on  the  same  evening, 
in  the  presence  of  Dr.  Breese,  I  dissected  it. 

The  anterior  chamber  was  filled  with  a  fluid  of  the  consistency 
and  color  of  ordinary  writing  ink,  the  lens  was  cataractous,  the  cili- 
ary process  hardened,  the  vitreous  disintegrated  and  its  chamber 
filled  with  a  thin  bloody  fluid.  There  was  a  small  detachment  of  the 
retina  jiTst  below  the  optic  disc,  and  the  disc  was  somewhat  cupped, 
but  what  was  of  particular  interest  and  that  which  leads  me  to  report 
the  ease,  was  a  small  black  tumor,  about  the  size  of  a  duck-shot,  on 
the  outside  of  the  sclerotic  coat  about  a  quarter  of  an  inch  to  the 
nasal  side  of  the  optic  nerve;  and  on  the  inside  of  the  eye,  at  a  posi- 
tion corresponding  to  that  of  the  tumor,  was  a  small  dimple,  which 
gave  the  appearance  of  a  portion  of  the  retina  and  choi'oid  having 
been  pulled  through  a  small  opening  in  the  sclera.  Upon  dissect- 
ing the  tumor  I  found  it  to  consist  of  a  perfectly  white  substance 
surrounded  by  what  seemed  to  be  the  sclerotic  coat.  I  sent  the  speci- 
men to  Dr.  William  May  for  microscopical  examination,  and  he  pro- 
nounced it  a  round  celled  sarcoma. 

In  all  probability  it  sprang  from  the  choroid,  but,  contrary  to  the 
usual  rule,  it  had,  for  some  inconceivable  reason,  taken  the  course  of 
the  greater  resistance  and  grown  outward,  pushing  with  it  the 
sclera,  which  enveloped  it  like  an  orange  is  enveloped  by  its  skin. 

Wliether  or  not  this  tumor  was  in  any  way  associated  with  the 
intra-ocular  hemorrhage,  it  is  difficult  to  say.  At  all  events,  the 
case  is  one  of  the  utmost  interest,  not  only  on  account  of  its  unsus- 
pected presence  and  the  relative  infrequency  of  this  variety  of  neo- 
plasm, but  more  especially  because  it  took  the  course  of  greater 
resistance,  pushing  the  sclera  before  it,  and  was  not  attended  by 
any  growth  or  bulging  within  the  globe,  a  fact  which  is  beyond  com- 
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prehension,  and  a  similar  instance  of  which  I  am  unable  to  find  in 
•ophthalmological  literature. 

The  opportunities  of  examining  such  a  growth  in  this  location  in 
an  early  stage  of  its  development  are  rare,  and  I  only  regret  that  I 
did  not  suspect  its  nature  at  the  time  I  made  the  dissection  and  save 
the  whole  globe  for  future  observation  and  study. 

It  is  fortunate  for  the  patient  that  the  removal  of  the  eye  has  given 
liim  a  better  chance  of  escaping  both  local  recurrence  and  metastatic 
deposits. 


FOUR  CASES  OF  THIERSCH'S  SKIN-GRAFTING 
FOR  PTERYGIUM. 

By  F.  C.  Hotz,  M.  D., 

PROFESSOR  OF  OPHTHALMOLOGY  IN  THE  CHICAGO  POLICLINIC. 
Illustrated. 

At  the  meeting  of  the  American  Medical  Association  I 
suggested*  the  use  of  Thiersch's  skin-grafts  in  the  opera- 
tion of  very  large  pterygia,  in  which  the  wound  cannot 
easily  be  closed  by  sliding  the  ocular  conjunctiva  from 
above  downward  and  from  below  upward.  The  idea  was 
that  if  these  grafts  adhered  firmly  to  the  sclera  they  would 
effectually  protect  the  cornea  against  being  invaded  again 
by  the  pterygium,  as  they  would  present  a  solid  wall  which 
the  conjunctiva  could  not  push  aw^ay  or  pass  over  to  en- 
croach upon  the  cornea. 

The  results  in  my  first  cases  were  so  satisfactory  that  I 
felt  encouraged  to  give  this  method  a  further  trial,  and, 
although  I  have  but  a  few  cases  to  report,  because  I  have 
limited  the  application  of  this  method  to  unusually  large 
pterygia,  I  believe  a  short  report  of  these  cases  will  be  of 
interest  to  the  readers  of  the  Annals. 

In  order  to  avoid  unnecessary  repetitions  in  the  clinical 
history  of  the  cases,  I  wish  to  say  that  in  every  case  I  first 
dessected  up  carefully  the  corneal  portion  of  the  ptery- 
gium, from  its  head  back  to  the  corneal  margin;  then, 
lifting  it  up  with  forceps,  I  slipped  the  blade  of  a  small 
scalpel  under  it  and  cut  all  the  connective  tissue  strings 
which  bound  the  pterygium  to  the  sclera.  When  all  these 
adhesive  bands  were  divided  the  ptergium  receded  toward 
the  inner  canthus  and  the  normal  parts  of  the  ocular  con- 
junctiva receded  upward  and  downward  so  that  a  large 
area  of  the  sclera  was  denuded,  although  no  portion  of  the 
pterygium  had  been  excised.     Upon  this  denuded  area  a 

*A  few  experiments  with  Thiersch's   skin-grafts  in  the  operation  of  pterj'gium. 
Journal  of  the  Amertcan  Medical  Association.  Sept.  10,  1892. 
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Thiersch  graft  was  implanted,  which  I  cut  with  a  razor 
from  the  skin  behind  the  ear.  In  my  first  experiments  I 
had  cut  the  graft  so  large  as  to  cover  the  whole  wound,  but 
I  found  it  was  always  partly  pushed  over  the  corneal  mar- 
gin before  it  became  firmly  adherent.  I  believe  this  was 
caused  by  the  conjunctiva  crowding  up  against  the  nasal 
border  of  the  graft.  In  the  present  series  of  cases,  there- 
fore, I  used  grafts  which  were  much  narrower  than  the 
wound  but  long  enough  to  reach  from  the  upper  to  the 
lower  border  of  the  conjunctival  wound.  These  grafts 
were  placed  upon  the  sclera  near  the  corneal  margin ;  and 
even  if  one  eye  only  had  been  operated  upon,  both  eyes 
were  bandaged  for  forty -eight  hours  in  order  to  protect 
the  grafts  against  the  disturbing  influence  the  movements 
of  the  eyes  and  lids  might  exert.  After  forty-eight  hours 
the  protective  bandage  is  no  longer  needed ;  for  by  this 
time  the  graft,  if  living,  is  firmly  adherent;  if  dead,  it 
should  be  taken  off.  This  latter  happened  but  once  only; 
and  in  this  case  I  put  a  new  graft  on  the  granulating 
wound  two  days  later  and  had  a  good  result.  (See  case  1.) 
For  a  long  time  the  graft  appears  well  marked  aga'nst 
the  surrounding  conjunctiva  as  an  opaque,  white  stripe, 
covered  by  a  thick  coat  of  soft  epidermis  cells,  but,  as  the 
last  two  cases  show,  it  finally  loses  its  cutaneous  character 
and  can  be  distinguished  from  the  ocular  conjunctiva  by 
very  close  inspection  only. 

Case  1.  Mr.  B.  M.,  aged  60;  broad  and  thick  pterygium  on  each 
eye,  reaching  to  center  of  cornea.  Operated  Feb.  4,  1893.  Size  of 
skin  graft,  4  by  8  millimetres. 

Feb.  5.  Graft  on  right  eye  looks  white  and  wrinkled,  that  on  left 
eye  smooth  and  pink. 

Feb.  6.  Graft  on  R.  eye  dead  and  was  removed.  That  on  L.  eye 
firmly  adherent, 

Feb.  8.  The  granulating  wound  on  R.  E.,  scraped  and  anew  graft, 
3  by  7  mm.,  put  on. 

Feb.  10.     The  second  graft  on  R.  E.,  firmly  attached. 

March  29.  Grafts  show  plainly  as  white  streaks,  2  by  6,  along  cor- 
neal margin. 

Case  2,  Mrs.  J.  R.,  aged  50:  large  pterygium  on  R.  E.,  reaching 
to  center  of  cornea.  Operated  Dec.  14,  1894;  denuded  area  10  mm. 
wide  and  14  mm.  long;  skin  graft  6  mm.  wide  and  14  long. 

Dec  15.  On  removing  the  bandage  I  found  the  graft  had  shifted  a 
little,  so  that  its  corneal  border  was  about  2  mm.  beyond  the  margin 
of  the  cornea. 

Dec.  17.  Graft  firmly  adherent  to  sclera:  but  that  small  portion 
which  overlaps  the  cornea  is  loose  and  can  easily  be  trimmed  off. 

Jan.  23,  1895.     Graft  forms  a  narrow  white  band  along  the  corneal 
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margin:  its  epidermis  can  easily  be  scraped  off  with  a  blunt  spatula, 
showing  a  smooth  pinkish  surface  underneath. 

Ajnil  23,  1895.  Appearance  of  graft  imchanged;  ocular  conjunc- 
tiva over  nasal  side  of  eye  smooth;  no  trace  of  pterygium. 

Case  3.  Chas.  S.,  aged  30,  came  to  me  in  November,  1893,  with  a 
pterygium  on  L.  E.,  which  had  been  operated  on  three  times;  it  con- 
sisted of  a  very  thick,  tendinous  fold  reaching  close  to  the  center  of 
the  cornea.  Operated  Nov.  15,  1893;  after  a  great  deal  of  dissecting 
I  succeeded  in  mobilizing  the  conjunctiva  so  well  that  I  could  close 
the  wound  by  live  sutures  without  too  much  strain  upon  the  wound 
edges.  The  wound  healed  very  nicely,  but  after  two  months  I 
noticed  the  first  signs  of  the  conjunctiva  being  again  dragged  over 
the  corneal  margin,  and  in  the  course  of  six  months  the  pterygium 
had  regained  the  same  size  and  extension  over  the  cornea  as  before 
the  operation. 

Sept.  5,  1894.  Pterygium  again  dissected  back,  and  a  Thiersch 
graft,  4  by  8  mm.,  put  on. 

Sept.  6.  Ocular  conjunctiva  red  and  swollen;  wound  surface  and 
graft  grayish  red. 

Sept.  8.  Graft  firmly  adherent,  smooth  and  pinkish,  but  almost 
one-half  of  it  on  the  cornea. 

Sejjt.  12.  Eye  free  from  irritation;  graft  white  and  firm;  the  por- 
tion encroaching  on  the  cornea  is  removed  with  scalpel  and  forceps. 

Sept.  20.  Graft  forms  a  narrow,  white  stripe  along  corneal  margin; 
cornea  smooth. 

Oct.  16,  1895.  Patient  called  on  account  of  a  slight  conjunctivitis. 
The  pterygium  has  not  returned:  the  ocular  conjunctiva  is  quite 
smooth;  the  graft  is  still  plainly  visible  but  it  is  not  as  white  as  one 
year  ago,  and  its  surface  is  smooth  and  glossy. 

Case  4.  James  C,  aged  55;  small  pterygium  on  R.  E.,  reaching 
half  way  between  the  margin  and  center  of  cornea.  On  L.  E.,  a 
very  broad  and  thick  pterygium,  reaching  beyond  the  corneal  center; 
at  the  corneal  margin  it  is  8  mm.  wide,  and  from  this  point  its  edges 


Fig.  1. 

curve  so  abruptly  upward  and  downward  that  it  involves  pretty  well 
the  entire  nasal  portion  of  the  ocular  conjunctiva. 

Operations  on  May  1,  1896.  On  the  R.  E.,  the  wound  was  closed 
by  three  conjunctival  sutures,  but  on  the  L.  E.,  the  large  wound  (5 
by  10  mm.)  was  left  open  and  a  Thiersch  flap,  3  by  10  mm.,  put 
in  along  the  margin  of  the  cornea.  As  in  some  of  the  former  cases, 
even  narrow  grafts  had  shown  a  tendency  to  shift  toward  the  cornea, 
I  sutured,  in  this  case,  the  upper  and  lower  ends  of  the  graft  to  the 
conjunctiva. 
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May  3.  Graft  adherent  but  eyeball  is  very  red  and  painful;  in  the 
denuded  portion  of  the  cornea  several  small  foci  of  suppuration. 

May  6.  R.  E.,  has  fully  recovered  and  sutures  are  removed.  The 
pus  foci  in  cornea  of  L.  E.,  have  been  absorbed,  but  the  eye  is  still 
considerably  inflamed. 

3Iay  28.  L.  E.,  now  free  from  inflammation;  corneal  surface 
smooth,  but  hazy;  the  graft  is  plainly  seen  as  a  narrow,  white  strip 
along  the  corneal  margin. 

Jime  26.  Condition  of  L.  E.,  has  not  changed  materially;  a  photo- 
graph is  taken,  of  which  the  jiccompanying  picture  (see  Fig.  3)  is  a 
correct  copy. 


Fig.  3. 

Nov.  10.  The  graft  has  lost  its  white  color  and  can  scarcely  be 
distinguished  from  the  conjunctiva;  no  trace  of  the  pterygium,  the 
conjunctiva  being  perfectly  smooth.  On  the  R.  E.,  however,  the 
ptergium  had  returned  and  its  head  had  already  advanced  2  nnn. 
across  the  margin  of  the  cornea. 

The  last  two  cases  are  especially  interesting  because 
they  have  been  under  observation  for  so  long  a  period  that 
we  are  warranted  in  regarding  the  results  as  final.  They 
prove  conclusively  that  this  skin-grafting  method  can  pre- 
vent the  recurrence  of  ptergium  and  that  it  leaves  no  un- 
sightly mark  upon  the  eyeball.  It  is  a  comparatively  sim- 
ple operation  and  the  grafts  fail  so  seldom  to  grow  fast  in 
their  new  bed  that  I  feel  much  disposed  in  the  future  to 
employ  this  method  in  all  kinds  of  pterygia,  small  and 
large. 

Since  the  publication  of  my  first  paper  the  operation  has 
been  successfully  tried  by  other  surgeons.  A  very  inter- 
esting case  was  published  by  Dr.  de  Schweinitz  in  these 
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Annals  (Vol.  II.,  1893.  p.  147);  a  large  pterygium  and 
moderate  symblepharon,  following  a  limeburn,  was  suc- 
cessfully relieved  by  the  transplantation  of  Thiersch's 
grafts  upon  the  globe  and  into  the  sulcus- 

Another  case  was  reported  by  Dr.  E.  Franke,  of  Ham- 
burg, in  the  CenfraViJatt  fuer prakf.  Ai(f/enheiIJiUude  (June, 
1896).  A  large  pterygium,  following  an  attack  of  pem- 
phigus, had  spread  over  the  temporal  portion  of  the  ocular 
conjunctiva  and  advanced  to  the  center  of  the  cornea  in 
spite  of  repeated  attempts  to  check  its  advance  by  electro - 
cauterization;  there  also  existed  an  adhesion  of  the  lower 
lid  with  the  cornea.  The  pterygium  was  removed  from 
the  cornea  only  and  a  Thiersch  skin -graft  transplanted 
upon  it  (!)  ;  at  the  same  time  the  lower  lid  was  dissected 
from  the  cornea  and  its  wound  covered  with  a  Thiersch 
skin  flap.  Both  grafts  adhered  and  the  result  was  satis- 
factory inasmuch  as  the  symblepharon  was  relieved  and 
the  pterygium  did  not  advance  again  upon  the  cornea. 
Why  the  ptergium  was  dissected  from  the  cornea  only,  and 
why  the  sclera  was  not  freed  from  it,  at  least  far  enough 
to  put  the  skin-graft  upon  the  sclera  rather  than  upon  the 
cornea.  Dr.  Franke  did  not  explain  in  his  paper. 

Venetian  Building. 
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THE  PITUITARY  BODY,  PRESSING  ON  y> 

THE  CHIASMA.  f 

By  J.  W.  Stirling,  M.  B.,  Edin.,  Etc.,  / 

MONTREAL,   CAN., 

PROFESSOR   OF   OPHTHALMOLOGY  AND    OTOLOGY    IN    THE   UNIVERSITY 
OF  bishop's  COLLEGE;    SURGEON  OCULIST  AND  AURIST  TO 
THE   MONTREAL   DISPENSARY   AND   FOUNDLING'S 
HOSPITAL.      . 

On  account  of  the  comparative  rarity  of  the  following 
case,  I  think  it  well  worth  while  bringing  under  the  notice 
of  my  confreres  in  ophthalmic  work : 

J.  W.,  aged  42,  eanie  to  me  in  February,  1888,  with  total  blindness 
of  the  left  eye  and  complete  right  hemianopsia  of  the  right  eye. 

The  left  eye  had  been  noticed  by  the  patient  to  have  been  failing 
since  two  years  and  the  right  one  since  eighteen  months,  but  the 
latter  had  remained  apparently  stationary  for  the  eight  months  pre- 
ceding my  seeing  him. 

He  had  pains  in  the  joints  and  hands;  there  is  some  slight  giddi- 
ness with  a  tendency  to  fall  forward. 

No  history  of  syphilis,  but  patient  has  been  a  pretty  heavy  drinker, 
especially  of  Scotch  whisky. 

Vision:  L.  E.,  no  perception  of  light,  pupil  semi-dilated,  immo- 
bile to  light,  but  reacts  on  stimulating  the  seeing  portion  of  the  right 
•eye  with  light. 

R.  E.,  Complete  blindness  of  outer  side  of  field;  the  inner  side  was 
amblyopic,  vision  being  reduced  to  counting  fingers  at  12  feet;  in 
the  reading  types  lie  can  pick  out  a  letter  of  the  largest  size  (No.  16) 
here  and  there.  In  this  area  the  perception  of  green  was  very  defect- 
ive, also  after  looking  at  green  for  some  time  the  patient  observed 
an  after-image  of  pink;  pupil  sluggish. 

The  fundus  examination  was  as  follows: 

L.  E.,  White  primary  atrophy  of  the  disc  with  vessels  only  slightly 
contracted. 

R.  E.,  Disc  not  so  pale  as  in  left  eye. 

The  patellar  reflexes  were  slightly  exaggerated,  but  there  were  no 
motor  or  sensory  disturbances. 

Frequent  flushings  and  perspiration  of  the  head  and  back  of  the 
neck  occurred. 

The  further  course  of  this  case  was  very  slow,  six  years  elapsing 
before  his  death. 
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His  sight  entirely  failed  about  eighteen  months  after  I  first  saw 
him. 

He  became  fat  and  flabby  and  always  had  a  good  appetite,  but 
was  greatly  troubled  with  continuous  sleepiness. 

Frequent  photopsia  appeared,  and  later  on  he  developed  halluci- 
nations of  sight,  imagining  he  could  see  animals  crawling  over  him,, 
which  he  could  point  oiit. 

The  post-mortem  examination  revealed  a  tumor  as  large  as  a  hen''s 
egg  growing  from  the  meninges  and  pressing  on  the  front  of  the 
ehiasma. 

The  microscopic  examination  showed  it  to  be  an  endothelioma. 

The  diagnosis,  when  I  first  saw  him,  seemed  to  point  de- 
cidedly to  a  growth  implicating  the  anterior  portion  of  the 
ehiasma. 

The  visual  disturbance  was  the  only  factor  to  base  the 
diagnosis  on,  and  if  the  patient  could  have  been  seen 
earlier,  the  limitation  of  the  field  would  have  doubtless 
been  more  typical. 

The  absence  of  the  pupillary  reflex  on  stimulating  the 
blind  area  pointed  to  a  lesion  anterior  to  the  basal  optic 
nuclei,  and  in  support  also  of  this  the  presence  of  visible 
optic  atrophy  showed  that  it  could  not  be  behind  the  nu- 
clei, between  them  and  the  cortex,  as  in  lesions  of  the  op- 
tic radiations  or  cortex  the  atrophy  is  never  visible  at  the 
disc  (Knies). 

Again,  and  chiefly,  nowhere  else  than  at  the  ehiasma 
and  at  its  anterior  portion,  could  there  be  a  lesion  causing 
bitemporal  hemianopsia — the  fibres  from  the  nasal  portions 
of  the  two  retinae  decussating  here. 

A  further  extension  of  the  growth  toward  the  left  would 
easily,  through  pressure,  obliterate  the  function  of  the 
temporal  fibres  of  the  left  optic  nerve,  and  in  the  same 
way  the  function  of  the  right. 

When  I  first  saw  the  patient,  the  obtunding  of  the  vision 
in  the  inner  portion  of  the  right  field,  together  with  the 
defective  perception  of  green,  pointed  to  marked  interfer- 
ence with  the  conduction  of  the  remaining  active  portion 
of  the  right  nerve. 

There  was  concentric  and  fairly  equal  contraction  of  the 
field,  both  for  white  and  colors,  pointing  to  a  likely  slow 
progress  of  the  disease;  for  if,  on  the  other  hand,  the  field 
for  colors  had  been  contracted  out  of  all  proportion  to  that 
for  white,  the  progress  might  have  been  expected  to  be 
rapid. 

The  hallucinations  of  \dsion  point  to  the  visual  cortex  as 
still  capable  of  function,  and  also  to  its  being  irritated. 

Lastly,  the  sleepy,  soporose  condition  is  said  to  be  pecu- 
liarly common  in  lesions  of  the  pituitary  body. 


A  CASE    OF   IRITIS  WITH  DEPOSITS  IN  THE  COR- 
NEA,   RESULTING    IN    SCLEROSIS    AND 
CHANGE  OF  THE  NORMAL  SUR- 
FACE CURVE  OF  THE 
CORNEA. 

By  John  Dunn,  M.  D., 


RICHMOND,  VA. 

Miss  W. ,  aged  24,  came  for  treatment  in  July,  1893.  The  diagno- 
sis, syphilitic  iritis,  was  made.  Although  the  patient  had,  more- 
over, severe  double  periostitis  of  the  tibia,  complained  much  of  her 
throat,  had  marked  anaemia  with  amenorrhoea,  she  had,  up^to  this 
time,  received  no  specific  treatment.  Miss  W.  has  now,50ctober, 
1896,  been  under  constant  treatment  for  more  than  three  years,  the 
disease  proving  to  be  unusually  obstinate.  During  this  time,  besides 
the  eye  manifestations  of  syphilis,  there  have  been  recurrent  attacks 
of  the  tibial  periostitis;  the  menstrual  flow  has  more  than  once  been 
reestablished  to  cease  again  after  a  few  months;  there  have  been 
evidences  of  recurrent  syphilitic  pleurisy,  repeated  sore  throats,  pur- 
ulent disease  of  the  antrum,  probably  from  a  decayed  tooth,  fol- 
lowed by  obstinate  otitis  media  lyurulenta.  The  anaemic  condition  of 
the  patient  has  persisted,  although  at  times  it  has  much  improved. 

When  first  seen  there  was  double  iritis  accompanied  by  deposits, 
both  large  and  small,  upon  Descemet's  membrane.  The  inflamma- 
tion of  the  right  eye  was  the  more  severe.  There  was  not  at  this 
time,  nor  at  any  time  during  the  three  years,  severe  congestion  of 
the  tissues  about  the  cornea,  such  as  is  often  the  case  in  full-blooded 
people.  When  first  seen,  some  of  the  deposits  in  the  cornea  were  of 
the  large  variety.  During  these  three  years  and  more  the  right  eye 
has  never  been,  until  the  past  ten  days,  free  from  active  inflamma- 
tory signs.  The  left  eye  remained  inflamed  about  two  anda  half 
years.  In  addition  to  the  iritis  there  has  been  double  neuro-retini- 
tis  with  clouding  of  the  vitreous.  In  regard  to  the  left  eye  there  needs 
to  be  said  here  that  its  long  existing  inflammation  has  disappeared, 
leaving  no  traces  save  slight  displacement  of  pigment  along  the  iris 
edge  and  a  few  minute  and  very  faint  opacities  in  the  cornea.    Vision 

The  corneal  deposits,  O.  D.,  their  history  and  their  final  effect 
upon  the  cornea,  demand  our  especial  attention.  At  first  the  large 
deposits,  whose  color,  as  seen  under  a  bright  light  with  a  magnify- 
ing lens,  was  leaden-gray,  were  confined  within  and  about  the  limits 
of  the  well-known  inferior  central  triangle;  they  were  discrete  and 
showed  no  tendency  to  run  one  into  the  other.  At  the  same  time  there 
9. 
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were  scattered  throughout  the  same  area  inuumerable,  miuute,  dust- 
like opacities.  The  va-et-i-ient  of  these  larger  opacities,  as  the  intra- 
oeixlar  intiammation  grew  better  or  worse,  furnished  an  ever-chang- 
ing picture,  accompanied  for  many  months  by  no  evidence  that 
pointed  to  permanent  opacity  of  the  cornea.  During  the  second 
year  of  the  existence  of  the  iritic  inflammation  these  larger  oi)acities 
appeared  in  increased  numbers.  Their  size  in  many  instances  be- 
came double  or  treble  that  which  distinguishes  the  ordinary  large 
opacity  occurring  upon  Descemet's  membrane  in  iritis;  they  were 
closer  together  and  in  some  places  coalesced  and  could,  from  time  to 
time,  be  seen  to  be  joined  by  minute  lines,  in  appearance  resembling 
short  sections  of  a  dusty  thread  of  cobweb.  Furthermore,  large 
opacities  appeared  now  farther  and  farther  away  from  the  area  rep- 
resented by  the  inferior  central  triangle.  During  the  third  year  the 
cornea  over  the  triangular  area  began  to  lose  its  normal  curve,  while 
at  the  same  time  the  corneal  tissue  of  this  region  began  to  become 
milky  in  appearance.  Finallj',  the  lead-colored  opacities  in  the 
above-mentioned  part  of  the  cornea  began  to  disappear,  and  as  they 
did  so  small  pits  could  be  seen  in  the  external  surface  of  the  cornea, 
rendering  it  thus  uneven.  At  this  time  large  individual  opacities 
could  be  found  scattered  throughout  the  cornea,  even  to  its  superior 
margin.  These  were,  however,  few  in  number;  in  appearance  exactly 
identical  with  those  first  ones  seen  in  the  inferior  central  triangle, 
which  region,  it  is  to  be  noted,  the  sclerosis  of  the  cornea  did  not 
transcend.  The  pits  in  the  surface  of  the  cornea  which  were  formed 
by  contraction  of  the  substantia  proiwia  from  within  outward  (for 
there  was  never  any  break  in  the  superficial  epithelium),  were  con- 
fined to  the  region  of  the  lower  and  outer  two-thirds  of  this  trian- 
gular area. 

Besides  the  dust-like  opacities,  the  large  ones  and  the  linear  opaci- 
ties mentioned  above  as  resembling  short  sections  of  the  thread  of  a 
dusty  cobweb,  there  appeared  in  substance  of  the  cornea,  late  in  the 
third  year,  small,  accurately-defined,  slightly  cloudy  areas,  1  to  2 
mm.  in  diameter,  generally  circular  in  outline,  as  though  throughout 
these  areas  the  corneal  tissue  for  one  plane  only  had  been  affected. 
Within  these  areas  the  minutest  dust-like  opacities  were  more  dis- 
tinct than  elsewhere,  owing  to  the  faint  cloudiness  of  the  corneal 
tissue.  It  is  to  be  noted  here  that,  although  we  had  a  sclerosing 
process,  there  was  no  evidence  at  any  time  of  the  development  of 
blood  vessels  in  the  cornea  in  any  of  its  layers.  The  infiltrations 
did  not  assume  the  foi'm  known  as  keratitis  striata,  the  cobweb  opaci- 
ties mentioned  above  being  entirely  different  in  appearance.  The 
pitting  of  the  corneal  surface  over  the  sclerosed  area  seems  plainly 
to  be  the  result  of  the  destruction  of  localized  areas  of  the  substan- 
tia propria  with  subsequent  contraction.  This  destruction,  I  take  it, 
was  caused  by  the  great  numbers  present  at  once  and  the  long  con- 
tinued presence  of  the  large  opacities  causing  interference  with  the 
nutrition  of  the  part  of  the  cornea  occupied  by  them,  viz:  that  upon 
the  Descemet's  membrane.  Doubtless,  as  Knies  says,  the  large 
opacities  led  to  destruction  of  the  endothelium  of  Descemet's  mem- 
brane and  the  entrance  of  the  aqueous  into  the  substance  of  the 
cornea.  This  would  bring  about  limited  opacity  of  the  cornea.  The 
pitting  seen  on  the  corneal  surface,  however,  must.  I  think,  be  attrib- 
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uted  to  eoutraetion,  the  result  of  actual  destruction  of  part  of  the 
stibstantia  propria. 

The  above  trouble  is  not  to  be  confounded  with  sclerosing  keratitis 
punctata  stjphilitica,  the  original  part  of  the  cornea  affected  in  the 
two  cases  being  different.  The  present  condition  of  the  cornea  (0. 
D.)  is  as  follows:  No  evidence  of  an  existing  active  inflammatory 
process;  the  corneal  opacity  has  thinned  considerably  during  the  last 
two  months  and  has  also  diminished  in  size;  retinoscopy  shows  very 
clearly  a  change  from  the  normal  corneal  curve  over  the  sclerosed 
region.  The  appearances  of  the  dust-like  and  large  opacities  are 
well  shown  in  FriedenwaldV  article  in  the  Archives  of  Ophthalmology, 
Api-il,  1896. 


CONJUNCTIVITIS  ASSOCIATED  WITH  FALSE 
MEMBRANE. 

By  Hiram  Woods,  Jr.,  M.  D., 

CLINICAL  PROFESSOR  EYE  AND  EAR  DISEASES,  UNIVERSITY  OF 
MARYLAND,  BALTIMORE. 

Pseudo- membranous  conjunctivitis  is  usually  divided 
into  "croupous"  and  "diphtheritic."  In  the  former  the 
membrane  is  on  the  conjunctiva,  and  can  be  easily 
wiped  off.  Such  a  formation  is  often  seen  in  the  course 
of  catarrhal  and  strumous  ophthalmia.  In  diphtheritic 
conjunctivitis,  as  usually  described,  there  is  infiltration 
of  the  lids,  with  a  conjunctival  pseudo  -  membrane, 
incorporated  with  the  underlying  tissue.  The  lids  are 
sometimes  bloodless.  The  disease  is  rarely  seen  in  this 
country.  I  have  seen  three  cases — two  in  the  practice  of 
my  friend,  Prof.  J.  J.  Chisolm,  and  one  in  my  own.  They 
all  ended  in  loss  of  vision.  One  of  his  and  my  own  case 
were  exposed  to  diphtheric  infection.  His  second  case 
followed  the  application  of  a  weak  silver  solution  to  a  ca- 
tarrhal conjunctiva  ten  days  after  cataract  extraction. 
This  case  was  studied  bacteriologically  by  Prof.  Welch, 
and  Dr.  Alex.  Abbott  studied  mine.  In  neither  was  the 
bacillus  diphtherias  found.  The  cases  are  reported  in  de- 
tail in  the  Medical  JVews  of  Aug.  29,  1892. 

The  first  description  of  this  form  of  conjunctivitis  is 
credited  to  von  Graefe  in  1854.  Fuchs*  says  von  Graefe 
observed  many  cases  of  diphtheritic  conjunctivitis  during 
epidemics  of  diphtheria  in  Germany,  that  "in  lands  where 
diphtheria  prevails  the  disease  appears  either  sporadically 
or  as  an  epidemic,"  that  "at  the  time  of  an  epidemic  of 
diphtheria,  other  inflammations  of  the  conjunctiva  show  a 
tendency  to  assume  all  at  once  a  diphtheritic  character." 

While  there  is  certainly  a  close  connection  between 
plastic  infiltration  of  the  lids  and  the  disease  "diphtheria," 
there  is  evidence  that  the  lesions  described  as  character- 
istic can  develop  from  other  causes.     Caustics,  such  as 

*Fuchs.  Lehrbuch  der  Augenheilkunde,  S.  93,     18S9. 
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lime,  nitrate  of  silver,  etc.,  have  been  known  to  produce 
it.  Fuchs,  in  warning  against  the  dangers  of  strong  caus- 
tics in  conjunctivitis,  says  that  nitrate  of  silver  can  change 
a  "croupous"  into  a  "diphtheritic"  conjunctivitis.  Noyes* 
has  recorded  a  case  of  typical  "diphtheritic"  conjunctivi- 
tis following  tenotomy  for  squint.  Prof.  Chisolm's  silver 
case  is  another  example.! 

To  such  clinical  evidence  one  must  add  the  experimental 
production  of  lid  infiltration,  with  false  membrane  on  the 
conjunctiva,  by  jequirity.     Again,  bacteriologic  study  has 
shown  that  the  bacillus  diphtheriae  is  present  often  when 
the  supposed  essential  symptoms  of  infiltration,  etc.,  are 
absent.      The   number   of    cases   of    pseudo-membranous 
conjunctivitis   which   have   shown    pure   cultures   of    the 
bacillus  diphtheriae  does  not  seem  to  be  large ;  but  in  the 
few  I  have  been  able  to  find,  clinical  symptoms  were  triv- 
ial.    My  friend,  Dr.  Flexner,J  of  Johns  Hopkins  Hospital, 
has  kindly  furnished  me  with  notes  made  by  him  in  the 
preparation  of  his  recent  paper  upon  "The  Bacteriology 
and    Pathology    of    Diphtheria."      Thus,    Fraenkel    and 
Uhthoff  have  found  that  diphtheria  bacilli  are  not  seldom 
in  the  conjunctival  sac.     The  mucous  membrane  can  be 
quite  normal,  or  show  a  catarrhal  inflammation;  or,  finally, 
a  thin  croupous  exudate  may  be  present,  entirely  different 
from  conjunctival  diphtheria  as  usually  described.   Again, 
Escherich  reports  two  cases  in  which  diphtheria  bacilli 
were   found   in  the   exudate;    both   pursued   a   favorable 
course.    These  observations  are  quite  in  accord  with  those 
of  other  writers,  notably  Abbott,  who  has  found  the  bacil- 
lus  diphtheriae   in   membranous    rhinitis   without    special 
symptoms,  and  in  the  healthy  pharyngeal  and  nasal  mu- 
cous membrane.     In  a  personal  communication,  Dr.  Wm. 
T.  Howard,  Jr.,  has  told  me  of   a  case  of   pseudo-mem- 
branous conjunctivitis,  with  trivial  clinical  symptoms,  but 
showing  pure  cultures  of  diphtheria  bacilli. 

The  Annals  of  Ophthalmology  and  Otology  for  April, 
1895,  reports  from  the  Mediccd  Press,  of  Feb.  13,  1895, 
two  cases  presented  to  the  Opthalmological  Society  of  the 
United  Kingdom,  by  Mr.  W.  H.  Jessop.  The  typical  diph- 
theritic infiltration  was  wanting,  though  cultures  from  the 

*Noyes.     A  Text-Book  on  Diseases  of  the  Eye.     P.  313      1S90 

i;d;?filttlH-L^--^w^''"'°^^u"'''°'^'-^-'^^-^   reported   a  case   presenting  typical 
ll^iV^,    I  ^'^^  ^''^^'^  membrane  on  the  conjunctiva,  terminating  in  recovery,  in 

C  Jnvenlion,  1S87.  ''^  ^^^^^"""^  '°  diphtheria.     Proceedings  New  York  State  Medical 
tFlexner.    The  Johns  Hopkins  Hospital  Bulletin,  No.  48.     March,  1895. 
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membrane  in  the  eyes  of  both  children,  and  from  the 
pharynx  of  one  and  nose  of  the  other,  showed  the  bacil- 
lus diphtheriae.  It  is  interesting  to  note  that,  save  wash- 
ing with  distilled  water,  Jessop  used  no  local  treatment. 
Klein's  antitoxin  was  used  in  both  cases,  and  the  mem- 
branes in  the  eyes  faded  away  in  three  or  four  days. 

Appended  are  notes  of  five  cases  of  pseudo-membran- 
ous conjunctivitis,  which  have  come  under  my  care  or 
notice  in  recent  years,  and  which  have  been  studied  bac- 
teriologically. 

Case  1.  White  child,  five  years  old,  seen  in  March,  1895,  at  the 
Presbji;erian  Eye  and  Ear  Hospital.  Catarrhal  discharge  from  left 
conjunctiva,  swelling  of  lids,  with  moderate  infiltration.  Conjunc- 
tiva of  upper  lid  was  covered  with  a  false  membrane,  which  was 
easily  wiped  off.  Culture  from  the  membrane  was  sent  to  Dr.  Flex- 
ner.  He  reported  the  case  as  due  to  streptococcus  infection.  The 
eye  recovered  under  treatment  with  a  1  to  4000  corrosive  sublimate 
solution  in  a  few  says. 

Case  2  was  seen  in  June,  1895.  The  patient  was  three  years  old. 
On  the  conjunctiva  of  the  lower  lid,  left  eye,  there  was  a  membrane, 
with  moderately  firm  adhesions,  the  lids  being  free  fi'om  infiltration. 
There  was  scant  watery  discharge.  Dr.  William  T.  Howard,  Jr., 
examined  the  culture,  and  found  it  a  streptococcus  infection.  The 
eye  recovered. 

Case  3  was  seen  at  the  Presbyterian  Eye  and  Ear  Hospital,  in 
June,  1895,  Dr.  C.  W.  Hartwig,  to  whom  it  belonged,  has  allowed 
me  to  use  it  here.  A  colored  boy,  one  year  old,  presented  a  typical 
picture  of  gonorrhoeal  ophthalmia.  The  lids  were  hard,  swollen,  and 
an  abundant  discharge  of  pus  was  present  on  both  sides.  In  addi- 
tion, on  the  upper  palpebral  conjunctiva,  each  side,  there  was  a 
thick,  grey,  adherent  false  membrane.  Dr.  C.  O.  Miller,  pathologist 
to  the  University  Hospital,  found  gonococci  in  cover-slip  prepara- 
tions.    Both  eyes  recovered. 

Case  4  was  seen  at  the  Presb>i:erian  Hospital,  in  March,  1895. 
Patient  was  a  badly  nourished  child,  one  and  a  half  years  old. 
Right  eye  only  was  affected.  There  was  scant  watery  discharge, 
congested  conjunctiva,  but  no  hardness  of  lid.  A  false  membrane 
covered  the  conjunctiva  of  the  upper  lid.  It  was  quite  firmly  adher- 
ent. An  inoculated  tube,  examined  by  Dr.  Flexner,  showed  strepto- 
cocci.    The  eye  recovered. 

Case  5  was  a  Bohemian  child,  three  years  old,  brought  to  the 
Presbyterian  Eye  and  Ear  Hospital  in  March,  1895.  The  lids  were 
only  slightly  swollen,  not  at  all  indurated,  easily  everted.  There 
was  very  little  discharge.  The  right  eye  was  first  affected,  and  in 
two  days  the  left.  A  thin  film  of  membrane  was  found  on  the  upper 
and  lower  lids  of  each  eye.  An  abraded  skin  surface  on  the  right 
lower  lid  was  speedily  covered  by  the  membrane.  The  right  cornea 
was  superficially  cloudy,  the  left  clear.  The  child,  on  admission, 
had  a  temperature  of  101°.  A  tube  inoculated  from  the  membrane 
on  the  conjunctiva  of  the  right  upper  lid  was  pronounced  by  Dr. 
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Flexner  a  pure  culture  of  the  bacillus  diphtheriae.  There  had  been 
no  exposure  to  diphtheria.  The  child's  pharynx  and  nose  were 
clear. 

During  my  service  at  the  University  Hospital,  in  April, 
1895,  I  saw  an  old  man,  suffering  from  a  streptococcus  in- 
fection of  the  right  side  of  the  face :  pronounced  so  by 
Dr.  Miller.  There  was  board -like  infiltration  of  the  lids 
— upper  and  lower — with  great  oedema  of  the  conjunc- 
tiva. An  incision  had  been  made  by  one  of  the  house 
physicians  through  the  tense  lower  lid.  A  false  membrane 
had  formed  over  the  cut,  and  persistently  reformed  when 
removed.  Free  and  repeated  incisions  resulted  in  recov- 
ery, the  eyes  not  suffering  from  the  pressure  to  which 
they  were  e?  posed. 

Three  cases  of  the  five  of  membranous  conjunctivitis 
were  due  to  streptococcus,  one  to  gonorrhoeal,  and  the 
fifth  to  diphtheritic  infection.  In  the  case  of  the  old  man 
the  false  membrane  formed  in  the  lid  incision,  while  the 
conjunctiva  was  oedematous.  There  seems  no  reason  to 
doubt  that,  had  incisions  been  made  in  the  mucous  mem- 
brane, the  false  membrane  would  have  formed  there — just 
as  it  did  wherever  a  skin  cut  was  made.  In  the  diph- 
theric case  (5) ,  there  was  less  evidence  of  lid  infiltration 
than  in  the  others.  The  corneal  damage  was  probably 
due  to  direct  infection,  for  the  pressure  symptoms  were  in- 
significant. 

It  would  seem  that  lid  infiltration  is  not  characteristic  of 
diphtheric  conjunctivitis;  that  a  pseudo-membrane  can 
result  from  a  variety  of  infections;  that  danger  to  the 
cornea  may  be  great  without  infiltration  of  the  lid  struct- 
ures, and  that  the  diagnosis  of  conjunctival,  like  faucial 
diphtheria,  must  be  made  by  the  bacteriologist. 

S16  Park  Avenue. 
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CLINICAL  INSTRUCTOR  IN  OPHTHALMOLOGY  AND  OTOLOGY,  GROSS  MED- 
ICAL COLLEGE.     OCULIST  AND  AURIST  TO  UNION  PACIFIC,  DEN- 
VER; GULF  R.  R.,  DENVER;   LEADVILLE  AND  GUNNISON 
R.  R.,  AND  ST.  ANTHONY'S  HOSPITAL,  DENVER. 

Illustrated. 

Mrs.  P.,  age  32  years,  cousidted  me  August  20,  1893,  eomplaiuiug 
that  the  sight  in  her  left  eye  had  been  failing  for  the  last  four 
months,  and  at  times  had  slight  attacks  of  inflammation,  which 
would  pass  off  in  a  few  days.  No  history  of  injury  could  be  elicited; 
vision  -"/io,  tension  minus,  the  eye  normal  in  appearance,  no  pain  or 
tenderness,  pupil  active.  The  ophthalmoscope  revealed  in  the  upper 
and  nasal  part  of  the  fundus,  just  a  little  posterior  to  the  ciliary 
body,  what  I  supposed  to  be  a  detachment  of  the  retina.  The  bluish- 
gray  retina  was  in  waves  or  folds  and  vessels  ran  across  in  undulat- 
ing ciirves;  it  was  semi-transparent  and  distinct  fluctuation  was 
obsei-^^ed  upon  movement  of  the  eye.  No  distinct  line  of  demarka- 
tion  between  the  healthy  and  detached  retina  could  be  seen,  as  in 
the  case  reported  by  Dr.  Fox.  No  evidence  of  any  choroidal  changes 
was  visible.  The  case  was  closely  watched  for  a  week,  when  the 
\dsion  fell  to  -"/70.  The  patient  was  placed  upon  pilocarpine  hypo- 
dermatically.  Under  this  treatment  her  vision  fluctuated  from  ^o/.^  to 
'''/40.  At  one  time  thought  I  discovered  a  dark  mass  through  the 
retina,  but  was  not  positive.  I  had  three  ophthalmic  surgeons  exam- 
ine the  case,  and  all  were  very  undecided  as  to  its  true  nature,  but 
favored  a  detachment  more  than  tumor. 

I  decided  to  make  a  scleral  puncture  for  diagnostic  purposes.  A 
Graefe  knife  was  passed  through  the  sclera  at  the  most  sagging  part 
of  the  retina;  considerable  straw-colored  fluid  escaped,  the  eye  was 
immediately  examined  with  the  ophthalmoscope  and  retina  had 
greatly  receded.  There  was  no  reaction  whatever  from  the  opera- 
tion. Forty-eight  hours  afterward  the  fundus  was  again  examined 
and  retina  found  to  be  biUging  downward  as  much  as  ever  and 
fluctuation  more  pronounced  than  ever  before.  I  explained  to  my 
patient  the  serious  character  of   the  affection  and  possibly  that  it 
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might  be  a  malignant  growth.  The  patient  retvirned  to  her  home, 
which  was  some  distance  from  the  city,  and  informed  me  by  letter 
that  her  vision  was  becoming  less,  eye  quiet  and  free  from  pain. 
About  four  months  afterward  she  came  into  my  office  one  morning, 
complaining  of  great  pain  in  the  eye,  which  had  come  on  the  day 
before.  I  found  the  eye  inflamed,  iris  bulged  forward,  pupil  dilated, 
tension  +3,  vision  nil.  Enucleation  was  performed  at  once.  On 
opening  the  eyeball  found  a  large  growth  tilling  up  fully  ^/^  of  the 
viterous  chamber.  It  was  attached  by  a  broad  base,  body  was  round, 
slightly  irregular  and  dark  brown  in  color,  measuring  11  mm.  long 
by  13  mm.  wide.  The  retina  was  not  adhei-ent  to  the  growth  at  any 
part  of  it. 


RETINA    OVER   TUMOR. 


TUMOR   DIVIDED   BY   SECTIOH. 


Fig.  1. 

The  specimen  was  placed  in  a  hardening  fliiid  and  microscopical 
examination  made  by  Dr.  E.  R.  Axtell;  the  following  is  his  report: 

"The  mass  consists  of  embryonic  blood-vessels  and  small  spindle- 
shaped  cells.  It  has  no  definite  capsule.  The  spindle  cells  are,  in 
places,  arranged  in  bundles  which  interlace  and  circle  in  all  direc- 
tions so  that  cells  are  seen  in  various  sections.  The  embryonic 
blood-vessels  are  quite  numerous  and  consist  of  modified  sarcoma 
cells  only,  A  quantity  of  black  granular  pigment  lies  between  the 
cells;  along  the  embryonic  blood-vessels  and  in  many  places  it  seems 
to  occupy  the  protoplasm  of  the  ceil,  forming  a  brownish-yellow 
mass.  No  fibrous  connective  tissue  found  in  any  pai't.  Two  hem- 
orrhagic extravasations  show  in  section. 

Diagnosis:  True  small  spindle-celled  sarcoma  (pig- 
mented).  .  See  Figs  2,  3,  4  and  5. 

Up  to  the  present  time  the  woman  is  in  perfect  health. 


26 


THREE  CASES  OF  INTRAOCULAR  NEOPLASM. 


Fig.  2. 
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Fig.  3. 
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Fig.  4. 


Fig.  5. 
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Growth   Involving  Iris  and  Ciliary  Body. 

John  S.,  age  11  years,  colored,  brought  to  me  March  23,  1889,  on 
account  of  a  growth  in  pupil  of  left  eye. 

History:  His  parents  noticed  a  white  gi-owth  in  the  pupil  about 
ten  days  before  consulting  me,  which  had  been  steadily  getting- 
larger.  The  eye  had  been  inflamed  and  painful;  no  history  of  injury 
or  sj'philis,  but  always  weak.     Father  is  scrofulous. 

Appearance  of  eye:  There  was  considerable  ciliary  congestion, 
pain,  photophobia,  ciliary  tenderness,  pupil  dilated  and  slightlj^  oval, 
iris  not  discolored,  tension  slightly  increased,  P.  and  P.  good,  counts 
fingers  at  10  feet  (illiterate).  At  the  inner  and  lower  margin  of 
cornea  was  a  small  crescent-shaped  ulcer.  In  the  lower  margin  of 
the  pupil,  between  iris  and  antei-ior  capsule  a  white,  slightly  yellow- 
ish tumor  was  seen  projecting  into  pupillary  space.  The  edge  was 
serrated  while  the  body  seemed  regular  and  appeared  firmly  attached 
to  the  iris.  The  lower  half  of  iris  was  bulged  foi-ward.  No  irido- 
dialysis  or  hemorrhage  in  anterior  chamber.  The  ophthalmoscope 
revealed  a  clear  media,  no  tumor  in  fundus  or  posterior  chamber, 
disc  congested  and  vessels  full. 
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Fig.  6. 
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No  vessels  were  seeu  on  tlie  tumor  by  the  ophthalmoscope  or 
oblique  illumination. 

March  27.  Growth  no  larg'er  in  pupil  but  more  bulging  in  anterior 
chamber,  lower  part  of  the  lens  hazy  and  displaced  backward.  In 
the  lower  part  of  the  fundus  corresponding  to  tumor  the  edge  of  the 
growth  was  seen  coming  from  under  the  lens  from  the  ciliary  region. 
Pain  and  ciliary  injection  the  same. 

3Iarch  29.  Growth  in  fundus  increasing;  pain  and  ciliary  injection 
less,  tension  same,  haziness  in  lens  increasing  toward  the  center. 
The  opacity  in  the  lens  advanced  more  rapidly  than  growth  in  the 
fundus,  for  in  a  few  days  the  fundus  could  not  be  seen,  only  reflex 
from  the  upper  and  nasal  filled.  Ciliary  injection  and  tenderness 
less,  pain  gone,  tumor  in  pupil  becoming  more  of  a  yellowish  hue 
and  drooping  of  the  upper  eye  lids. 

Advised  enucleation  but  parents  would  not  consent.  Two  weeks 
afterward  saw  the  case  again:  eye  quiet,  growth  anteriorally  station- 
ary, vision  nil  and  lens  opaque,  ptosis  complete.  Again  advised  the 
removal  of  the  eye  and  was  again  refused,  and  never  saw  the  case 
afterward,  as  the  parents  moved  away. 

From  what  I  can  learn  of  cases  reported  of  this  charac- 
ter, there  is  usually  irido-dialysis,  tumor  projecting  into 
anterior  chamber,  or  penetrating  or  bulging  of  the  sclerotic, 
recurrent  hemorrhage,  ciliary  irritation  and  pain  as  the 
gro\\i;h  increases.  In  this  case  the  tumor  appeared  on  the 
posterior  surface  of  the  iris,  showing  itself  in  the  pupil- 
lary space  first,  with  ciliary  tenderness  and  pain.  Instead 
of  projecting  anteriorally  sufficiently  to  rupture  the  iris, 
it  passed  underneath  the  lens  and  appeared  in  the  poster- 
ior chamber.  No  hemorrhage,  pain  and  ciliary  tenderness 
became  less  as  the  growth  passed  posteriorally. 

Whether  this  was  a  growth  from  the  posterior  surface  of 
the  iris  or  ciliary  body,  or  whether  it  was  a  new  growth  of 
some  character,  or  malignant  in  its  nature,  I  was  unable  to 
fully  determine.  I  am  sorry  I  failed  to  get  the  eye,  as  it 
would  have  been  macroscopically  and  microscopically  in- 
teresting, and  cleared  up  the  diagnosis. 

Glioma  of  the  Retina. 

M,  J.,  aged  2  years,  female,  was  brought  to  me  by  parent  Sept.  8, 
1890,  for  a  peculiar  affection  of  the  left  eye. 

History:  About  six  months  previous  to  consulting  me  the  mother 
noticed  a  white  spot  on  the  lower  and  outer  part  of  iris,  and  a  green- 
ish-yellow reflex  from  the  eye  when  it  was  rotated  in  a  certain  direc- 
tion. This  spot  gradually  increased,  when,  two  weeks  before  com- 
ing to  see  me,  noticed  a  number  of  them  studded  over  the  iris. 

On  examination  of  the  eye  I  found  the  whole  of  the  anterior  sur- 
face of  the  iris  studded  with  small  white  bodies,  varying  in  size. 
In  some  places  they  had  coalesced  and  formed  patches.     The  pupil 
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was  semi-dilated  and  a  portion  of  the  mass  projected  into  pupillary 
space ;  lens  clear,  no  reflex  as  posterior  chamber  was  filled  with  the 
yellowish  mass.  The  whole  of  the  retina  was  completely  absorbed 
by  the  growth. 


Fig.  7. 

Enucleation  was  advised,  and  the  parents  consented  after  they 
learned  of  the  serious  nature  of  the  tumor.  The  eye  ball  was  re- 
moved, at  the  same  time  excising  with  the  globe  a  portion  of  the 
optic  nerve.  On  opening  the  eye  I  found  the  posterior  chamber  com- 
pletely filled  with  the  growth,  but  nerve  was  tree  from  it. 

Microscopical  examination  revealed  a  true  glioma. 

Up  to  the  present  time  the  child  is  living  and  in  good  health. 


FOUR  CASES  OF  SUCCESSFUL  REMOVAL  OF 
FOREIGN  BODIES  FROM  THE  EYE. 

By  Charles  W.  Kollock,  M.  D., 

charleston,  s.  c. 

Since  the  introduction  of  the  electro -magnet,  many  eyes 
have  been  saved,  not  only  in  shape  and  appearance,  but 
for  useful  vision;  but,  unfortunately,  the  successful  re- 
moval of  the  foreign  body  from  the  eye  does  not  always 
insure  its  future  safety,  either  as  to  vision  or  appearance, 
and  very  many  cases  might  be  recorded  where  the  eye  was 
finally  lost  from  iridochoroiditis.  And  even  this  is  not  the 
worst  that  may  happen,  for  the  good  eye  may  become  sym- 
pathetically inflamed  and  be  lost,  or,  very  seriously  im- 
paired for  usefulness.  Therefore,  while  the  first  effort 
must  be  toward  removing  the  foreign  body,  the  cure  is  by 
no  means  sure  after  this  has  been  accomplished,  and  the 
real  skill  and  knowledge  of  the  physician  will  then  be 
taxed  in  order  to  prevent  the  fatal  inflammation  which  so 
commonly  follows  the  introduction  of  poisonous  germs 
along  with  the  foreign  body.  It  has  been  noted  that  sym- 
pathetic ophthalmia  is  less  frequently  seen  than  formerly, 
and  this  can  be  accounted  for  by  the  strict  attention  that 
is  paid  to  secure  absolute  cleanliness  in  every  detail.  The 
after-treatment,  in  many  instances,  is  of  equal  importance 
and  should  consist  not  only  in  continued  attention  to  cleanli- 
ness, but  in  the  judicious  employment  of  such  drugs  as 
atropine,  pilocarpin,  and  last,  but  by  no  means  least,  mer- 
cun/.  The  last  mentioned  remedy  is  without  doubt  the 
most  powerful  aid  that  the  surgeon  has  for  combating  that 
most  fatal  of  dangers  to  the  sight,  uvetis  or  choroiditis. 

Case  1.  A  maehinist  was  struck  in  the  left  eye  by  a  scale  of  iron 
that  measured  4  mm.  in  lengfth  by  3  mm.  in  breadth.  He  was  seen 
a  short  time  after  the  accident  occurred,  and  a  small  wound  was 
found  in  the  sclera  near  the  lachrymal  cariincle  and  just  behind  the 
ciliary  region.  The  eye  was  carefully  cleansed  and  then  the  point  of 
a  small  probe  was  introduced  into  the  vitreous  humor  and  soon  came 
in  contact  with  the  metallic  body.  The  point  of  the  electro-magnet 
was  carefully  inserted  and  immediately  the  body  was  attracted  and 
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brought  between  the  lips  of  the  wound,  where  it  was  easily  caught 
by  a  pair  of  forceps  and  extracted.  The  eye  made  an  uneventful 
recovery  and  the  vision,  even  immediately  after  the  operation,  was 
not  affected  by  the  injurj-.  One  year  later  the  eye  was  examined 
and  found  to  be  in  perfect  condition. 

Case  2.  A  man  was  struck  in  the  left  eye  by  a  piece  of  steel  that 
flew  from  the  edge  of  a  chisel.  The  particle,  perhaps  a  scant  milli- 
meter in  length,  entered  the  outer  half  of  the  cornea,  penetrated  the 
anterior  chamber  and  passed  partly  through  the  iris,  where  it  lodged 
about  midway  between  the  periphery  and  pupillary  margin,  so  that 
the  anterior  portion  was  in  the  anterior  chamber  and  the  posterior 
impinged  against  the  lens  capsule.  There  it  remained  for  a  year, 
causing,  from  time  to  time,  mild  attacks  of  iritis  and  some  indis- 
tinctness of  vision,  but,  considering  the  position  in  such  a  sensitive 
membrane  as  the  iris,  giving  comparatively  but  little  inconvenience. 
Through  an  opening  in  the  cornea,  made  by  a  lance  knife,  the  point 
of  the  magnet  was  introduced  and  the  body  was  withdrawn  from  its 
position  to  the  opening  and  extracted  by  forceps.  By  the  aid  of  the 
ophthalmoscope,  opaque  striae  were  plainly  visible  in  the  lens  near 
the  point  where  the  capsule  had  been  wounded.  Vision  was  -°/4o. 
His  physician  wrote  several  years  later  and  stated  that  the  eye  had 
caused  no  further  trouble,  that  a  marked  improvement  had  taken 
place  in  the  vision,  and  there  were  no  signs  of  cataract.  This  case 
is  of  interest,  and  instructive  for  three  reasons,  viz:  (1)  the  foreign 
body  remained  in  the  iris  for  more  than  a  year  without  producing 
fatal  complications;  (2)  the  lens  did  not  become  opaque  from  the 
injury;  (3)  that  though  there  were  numerous  opaque  striae  in  the 
lens,  the  vision  was  not  further  impaired,  but,  on  the  contrary,  im- 
proved to  a  considei'able  degree. 

Case  3.  A  piece  of  steel  flew  from  the  head  of  a  chisel  and  en- 
tered the  right  eye  of  a  man  through  the  outer  half  of  the  cornea, 
penetrated  the  anterior  chamber  and  lodged  in  the  lens,  leaving  a 
portion  projecting  backward  into  into  the  anterior  chamber  upon 
which  the  pupillary  margin  of  the  iris  was  caught,  and  which,  of 
course,  prevented  full  dilatation  of  the  pupil  by  atropine.  A  small 
opening  was  made  at  the  outer  margin  of  the  cornea,  as  near  the 
body  as  possible,  the  magnet  point  was  introduced  and  efforts  were 
made  to  extract  the  steel,  but  it  was  too  flrmly  imbedded  and  could 
not  be  moved.  An  iridectomy  was  then  performed  with  the  hope 
that  the  particle  would  come  away  with  the  section  of  iris  to  which 
it  was  attached;  but,  though  it  was  dislodged  from  the  lens,  it  dropped 
into  the  anterior  chamber,  which  simultaneously  filed  with  blood 
from  the  cut  edges  of  the  iris.  This  made  the  difliculty  still  greater, 
as  the  exact  position  of  the  body  could  not  now  be  located.  The 
point  of  the  magnet  was  again  introduced  and  then  an  unexpected 
phenomenon  occurred,  which,  it  seemed,  would  dissipate  all  chances 
of  successful  removal  oTi;he  body  at  this  sitting,  if  not  for  all  time. 
As  the  point  of  the  magnet  entered  the  chamber  the  blood  coagu- 
lated flrmly,  and  it  was  natural  to  suppose  that  the  body  was  caught 
and  would  be  firmly  held  in  the  clot,  which  would  prevent  its  with- 
drawal by  the  magnet.  The  coagulating  of  the  blood,  however, 
proved  a  help  instead  of  an  obstacle,  as  was  expected;  further  bleed- 
ing was  stopped,  the  clot  was  easily  pushed  aside,  and  the  particle. 
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which  lay  beneath  it,  was  now  readily  attracted  by  the  magnet  and 
easily  withdrawn  by  the  forceps.  The  eye  was  saved,  but  the  lens 
became  opaque. 

Case  4.  A  man  was  chipping  a  mill-stone  when  a  particle  of  the 
stone  entered  the  center  of  the  cornea,  passed  through  the  anterior 
chamber  and  imbedded  itself  in  the  lens,  which  soon  became  opaque. 
One  year  later  the  lens  was  extracted  and  the  foreign  body,  which 
was  firmly  fixed  in  its  substance,  came  out  with  it. 

When  the  lens  is  soft  instead  of  hard,  much  greater  dif- 
ficulty will  be  experienced  in  removing  a  foreign  body  from 
it,  as  it  is  more  than  probable  that  it  would  sink  to  the  bot- 
tom of  the  capsule  and  remain  there  when  the  soft  lens 
matter  was  evacuated,  or  it  might  escape  into  the  vitreous 
and  cause  a  still  more  serious  complication.  The  manage- 
ment of  foreign  bodies  that  are  loose  in  the  lens  capsule 
is,  therefore,  at  times,  perplexing,  and  the  manner  of  re- 
moving must  depend  upon  each  case.  When  of  iron  or 
steel,  a  small,  flat  magnet  point,  sharp  enough  to  tear  the 
capsule,  may  be  entered  through  the  corneal  incision  and 
the  body  removed  before  the  lens  matter  has  been  evacu- 
ated. When  the  body  is  a  substance  or  metal  not  attracted 
by  the  magnet,  one  of  three  courses  may  be  followed:  1. 
It  may  escape  with  the  lens  matter  when  the  capsule  is 
opened.  2.  It  may  be  removed  with  the  lens  in  the  cap- 
sule, after  the  method  advised  by  Pagenstecher  for  ex- 
tracting cataract.  3.  After  the  evacuation  of  the  soft  lens 
substance  and  the  eye  has  entirely  healed,  the  body  may 
be  seized  by  forceps  through  a  small  opening  in  the  cornea 
and  withdrawn. 


ON  THE  TREATMENT  OF  INSUFFICIENCY  OF  THE 
INTERNAL  RECTI  MUSCLES.* 

By  Arthur  G.  Bennett,  M   D., 

OPHTHALMIC  AND   AURAL   SURGEON   TO   THE   ERIE   COUNTY    HOSPITAL: 

INSTRUCTOR     IN   DISEASES   OP  THE   EYE  AND   EAR,    MEDICAL 

DEPARTMENT,   UNIVERSITY  OP  BUFFALO,  N.  Y. 

Of  all  the  varieties  of  heterophoria  there  is  none  that 
yields  so  readily  to  simple  and  physiologic  methods  of 
treatment  as  the  smaller  degrees  of  exophoria,  better, 
perhaps,  spoken  of  as  insufficiency  of  the  internal  recti 
muscles. 

In  1893  my  attention  was  arrested  by  an  article  in  the 
Medical  Xews  on  the  treatment  of  heterophoria  without 
operation,  by  Dr.  George  M.  Gould,  of  Philadelphia.  In 
this  article  the  writer  more  particularly  dwells  upon  the 
treatment  of  exophoria.  His  method  being  the  stimulation 
of  the  innervation  of  the  adductor  muscles  by  a  system 
of  exercises  with  prisms  \\'ith  the  bases  out,  beginning 
with  a  pair  of  low  numbers  and  increasing  their  strength 
as  the  power  of  adduction  increases,  gradually  working  up 
to  a  pair  of  25"  or  30  ,  and  in  some  instances  even  higher. 
The  success  reported  by  Dr.  Gould  induced  me  to  give  this 
method  a  trial,  and  the  conclusion  arrived  at,  after  three 
years'  experience,  is  that  this  plan  of  treatment  is  one  of 
the  most  valuable  therapeutic  measures  that  the  ophthal- 
mologist has  at  his  command,  excepting  only  thorough  and 
careful  refraction. 

Cases  of  insufficiency  of  the  internal  recti  muscles  are  very 
common,  more  common  than  generally  believed.  Our  duty 
to  our  patients  is  not  complete  if  we  are  satisfied  to  use  the 
Maddox  rod  test  and  rest  content  if  the  flame  is  bisected 
by  the  bright  line.  The  strength  of  the  muscles  must  be 
measured,  the  amount  of  abduction  and  adduction  care- 
fully estimated,  and  the  relationship  between  them  noted. 
Many  cases  of  extremely  weak  converging  power  will,  with 
the  Maddox  rod,  show  orthophoria.  By  way  of  parenthe- 
sis I  wish  to  record  my  opinion  that  the  Maddox  rod  test  is 


*Paper  read  before  the  Buffalo  Ophthalmologrical  Club,  Oct.  26,  1896. 
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by  no  means  a  trustworthy  one ;  with  it  it  is  perfectly  easy 
to  show  orthophoria  with  quite  an  appreciable  degree  of 
heterophoria.  I  can  personally,  with  but  slight  effort, 
bring  the  bright  line  through  the  flame  with  a  30  prism, 
base  out,  before  one  eye.  A  patient  that  is  examined  sev- 
eral times  unconsciously  learns  this  trick,  and  the  results 
then  obtained  are  misleading  and  untrustworthy.  No  such 
objection  can  be  urged  against  the  phorometer  of  Dr. 
George  T.  Stevens.  This  instrument  is  simple,  accurate 
and  delicate,  showing  very  slight  deviations  from  parallel- 
ism, which  are  entirely  lost  by  the  rod  test. 

Patients  suffering  from  insufficiency  of  the  interni  are  apt 
to  be  found  among  the  classes  that  use  their  eyes  for  near 
work  rather  than  among  the  workers  out  in  the  open,  I 
have  found  it  particularly  prevalent  in  young  lawyers, 
students,  physicians  and  women,  the  three  former  classes 
doing  considerable  near  work  in  reading,  writing,  and  the 
use  of  the  microscope  (so  often  improperly  used,  with  one 
eye  screwed  up  and  accommodation  at  its  highest  tension), 
and  women  accommodating  and  converging  for  long  hours 
at  a  stretch  over  necessary  household  sewing  or  useless 
embroidery. 

The  symptoms  complained  of  are:  First,  those  very  sim- 
ilar to  those  produced  by  a  refractive  error,  viz ;  headache 
over  eyes  or  in  temples,  in  the  occiput  or  back  of  the  neck, 
when  using  the  eyes,  fading  and  blurring  of  print  after 
reading  for  a  short  length  of  time,  and  a  feeling  as  if  a 
string  were  pulling  the  eyes  back  into  the  orbit.  Secondly, 
not  so  common  as  the  first,  but  occurring  in  a  number  of 
cases,  what  I  have  termed  the  Panorama  headache.  This 
headache  is  experienced  when  the  patient  attends  church 
or  the  theatre,  goes  shopping,  rides  on  the  cars  or  sails  on 
the  water  (though  not  a  ripple  maybe  disturbing  its  seren- 
ity), in  short,  a  headache  that  is  caused  by  viewing  ob- 
jects at  a  distance,  and  moving  objects  particularly.  This 
panorama  headache  is  not  found  only,  nor  always  in,  cases 
of  exophoria;  in  fact,  is  more  liable  to  accompany  esopho- 
ria,  but  occurs  sufficiently  frequently  to  be  noted  as  a 
symptom  to  be  looked  for.  Thirdly,  car  sickness  is  an'- 
other  symptom  not  to  be  forgotten,  while  gastric  neuro- 
ses frequently  have  as  their  underlying  cause  some  variety 
of  eyestrain,  and  insufficiency  of  the  internal  recti  is,  in 
many  instances,  the  particular  strain  responsible  for  the 
disturbance. 
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The  method  of  treatment  is  substantially  as  follows; 
The  amount  of  exophoria  is  noted,  the  abduction  is  then 
measured,  followed  by  the  measurement  of  the  normal 
power  of  adduction.  The  patient  is  then  coaxed  along  to 
overcome  as  strong  a  pair  of  prisms  with  the  bases  out  as 
possible  in  this  manner;  a  pair  of  prisms  just  a  little 
stronger  than  the  normal  power  of  adduction  are  placed 
in  the  trial  frames;  these  will,  of  course,  cause  diplopia 
for  the  distance,  but  not,  as  a  rule,  at  the  near  point.  The 
patient  is  then  requested  to  fix  his  gaze  on  a  mark  made  on 
a  card  (a  cross  or  a  dot  7  or  8  millimetres  in  size),  which  is 
held  at  the  reading  distance  or  nearer.  The  card  is  then 
gradually  withdrawn  until  20  feet  is  reached,  the  patient 
endeavoring  and  being  encouraged  to  maintain  single 
vision  all  the  time.  In  my  office  I  have  a  small  gas  jet, 
the  size  of  a  candle  flame,  twenty  feet  from  the  patient's 
chair.  I  withdraw  the  card  in  the  direction  of  the  flame, 
and  when  1  have  reached  this  point  the  patient  is  fusing 
the  double  image  of  the  flame  instead  of  the  mark  on  the 
card.  This  manoeuvre  is  then  repeated  with  stronger  pairs 
of  prisms  until  the  limit  of  adduction  is  reached.  It  will 
generally  be  found  that  a  pair  of  10  is  as  much  as  can  be 
overcome  at  first,  and  sometimes  not  so  high  as  these,  but 
if  the  exophoria  is  not  too  great,  it  is  seldom  that,  after  a 
few  trials,  a  patient  cannot  fuse  the  image  of  a  candle 
flame  at  20  feet  with  this  handicap. 

My  plan  is  now  to  prescribe  a  pair  of  prisms,  bases  out, 
suiting  the  strength  to  the  indications,  giving  just  a  little 
less  than  the  full  amount  of  adduction,  and  instructing  the 
patient  to  place  himself  twenty  feet  from  a  flame  and  en- 
deavor to  fuse  the  double  image;  if  it  is  impossible  for  him 
to  do  so  at  this  distance  (and  it  generally  will  be  impossi- 
ble) to  approach  the  flame  until  he  gets  the  single  image, 
then  to  back  off,  keeping  his  gaze  steadily  fixed  on  the 
flame,  until  he  reaches  his  starting  point.*  Then,  if  the 
image  is  still  single,  to  hold  it  steadily  so  for  about  a  quar- 
ter of  a  minute,  then  to  raise  the  glasses  and  gaze  at  the 
flame  with  naked  eyes  for  the  same  length  of  time,  and 
repeat  this  ten  times  three  times  a  day.  This  I  instruct 
my  patients  to  do  for  a  week.     During  the  first  few  days 


*A?  Dr.  Gould  poiuted  out,  this  is  much  more  difficult  for  the  patient  than  having 
some  one  withdraw  the  marked  card  from  the  near  point  to  the  flame,  so  that  when- 
ever feasible  I  prefer  my  patient  to  call  in  the  assistance  of  a  second  person,  partic- 
ularly in  the  earlier  days  of  this  treatment  This  assistant,  unfortunately,  is  not 
always  available. 
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complaint  will  be  made  that  the  exercise  is  difficult  and 
tires  the  eyes,  but  before  the  week  is  over  it  becomes  per- 
fectly easy.  At  the  next  visit  the  strength  of  the  prisms 
is  increased  and  the  exercise  continued  at  home,  and  at 
each  succeeding  visit  an  addition  of  about  5'^  can  be  pre- 
scribed until  the  patient  can,  without  the  slightest  trouble, 
overcome  a  pair  of  25  or30  .  I  had  one  patient  who  easily 
overcame  a  pair  of  45  ,  but  this  I  consider  unnecessary. 
An  arrangement  was  effected  with  an  optician  to  lend  prisms 
and  make  the  necessary  changes  for  the  very  moderate 
charge  of  a  dollar  a  month.  This  pays  the  optician  a  good 
percentage  on  his  outlay  and  the  patient  is  saved  the  ex- 
pense of  buying  a  whole  outfit  of  glasses,  that  would  be 
absolutely  useless  to  him  after  a  few  weeks. 

My  experience  has  been  that,  in  moderate  degrees  of 
exophoria,  or  in  cases  in  which  there  is  no  exophoria,  but 
a  lack  of  power  of  convergence,  that  the  symptoms  disap- 
pear after  the  second  week,  but  I  do  not  consider  this  any 
indication  to  stop  treatment,  for  I  have  found  that  unless 
the  adduction  is  forced  up  to  50"^  or  40^  at  the  least,  the 
trouble  is  apt  to  return,  but  that  if  the  patient  can  overcome 
a  pair  of  25  prisms,  the  cure  is  permanent.  The  higher 
the  degree  of  insufficiency,  the  more  necessary  does  it  be- 
come to  force  up  the  power  of  convergence. 

The  point  I  particularly  wish  to  emphasize  is  that  insuffi- 
ciency of  the  interni  is  not  necessarily  accompanied  by 
exophoria;  in  fact,  a  few  of  my  cases  have  even  showed 
a  slight  esophoria.  I  quote  the  following  by  way  of  illus- 
tration : 

Case  3.  Mrs  W.  E.  M.,  aged  28,  American,  in  good  social  stand- 
ing, complains  of  pain  in  the  eyes,  frontal  and  occipital  headache; 
she  cannot  read  or  sew  for  any  length  of  time,  and  her  eyes  smart 
and  bnrn.  An  examination  shows  a  mild  conjunctivitis,  both  fundi 
normal.  Her  refraction  under  homatropine  mydriasis  is  as  follows: 
R.  E.  V.  with  —0.50,  Sph.  -y^o,  L.  E.  V.  --^o^o,  no  improvement  with 
glasses.  Maddox  rod  test  shows  esophoria  2V2°7  Adduction  14°.  I 
began  exercising  with  prisms  and  ordered  a  pair  of  5°  base  out,  and 
increased  the  strength  from  time  to  time  until  a  pair  of  25°  could  be 
readily  overcome.  The  symptoms  began  to  diminish  as  tlie  converg- 
ing power  increased,  and  disappeared  entirely  about  a  month  after 
beginning  treatment.  I  first  saw  this  patient  in  April,  1894,  and.  at 
the  last  report,  some  eighteen  months  later,  she  was  perfectly  com- 
fortable. 

Another  case  of  esophoria  that  was  cured  by  this  treat- 
ment is  the  following: 
Case  36.     Mrs.  G.  C,  an  American,  29  years  of  age,  was  referred 


38         TREATMENT  INSUFFICIENCY  INTER.   RECTI  MUSCLES. 

to  me  in  July  of  1896.  She  eomplaiued  of  constant  headache,  from 
which  she  suffered  all  her  life.  She  had  been  partially  relieved  for 
about  eighteen  months  by  wearing  a  pair  of  glasses  prescribed  bj' 
another  oculist,  which  were  as  follows:  Right  and  left  +1.25  Cy,  Ax* 
90°.  But  the  headache  having  returned,  she  consulted  me.  I  found 
her  refraction  to  be  as  f oIIoavs  : 

R.  E.  +0.50  D.  Sph.  and  +1.50  Cy.  Ax.  90° 
L.  E.  +0.75  D.  Sph.  and  +1.25  Cy.  Ax.  90° 
These  glasses  were  ordered  less  +0.50  D.  Sp.,  but  no  relief  was 
experienced  from  this  change.  She  had  esophoria  of  2°,  her  abduc- 
tion was  10°.  her  adduction  was  only  18°.  Prism  exercises  were  in- 
stituted, the  headache  was  lessened  almost  immediately,  and  when 
her  adduction  had  reached  60°  her  headache  had  disappeared.  I  re- 
ceived a  letter  a  few  days  ago  from  Mrs.  C.'s  husband  in  which  he 
tendered  me  the  thanks  of  himself  and  wife  for  the  benefit  that  she 
had  received  from  this  simple  method  of  treatment. 

In  the  following  case  the  result  has  been  satisfactory  and 
all  symptoms  have  disappeared. 

Case  21.  Louisa  S.,  a  German-American  girl,  aged  21,  a  type- 
writer and  stenographer,  consulted  me  for  headache  and  pain  in  the 
eyes  that  occur  after  working  for  a  short  time.  Her  refraction  under 
full  mydriasis  I  found  to  be,  R.  E.  with  +0.37  Sp.  ^o/j,,,  L.  E.  with 
— 0.50  Sph.  -"/oo-  These  glasses  I  prescribed,  with  the  result  that  the 
headache  was  lessened  but  not  entirely  cured.  She  returned  for  fur- 
ther advice.  Examination  of  the  muscles  resulted  as  follows:  Abduc- 
tion 6°,  adduction  20°.  Stevens'  phorometer  gave  perfect  orthopho- 
ria. I  prescribed  prism  exercise,  giving  at  first  a  pair  of  10°,  and  in- 
creased from  time  to  time  until  she  easilj-  overcome  a  pair  of  25°. 
The  result  was  entirely  satisfactory.  The  headache  absolutely  dis- 
appeared, as  also  pain  in  the  eyes.  She  works  now  with  perfect 
comfort. 

It  is  not  usual  to  find  a  lack  of  converging  power  in 
cases  of  esophoria,  I  admit,  but  that  it  is  not  impossible  the 
foregoing  cases  demonstrate. 

Believing,  as  I  do,  that  the  successful  opthalmologist 
must  be,  before  everything  else,  a  careful  refractionist,  it 
is  my  practice,  when  consulted  by  a  patient  complaining  of 
asthenopia  or  headache,  to  first  submit  him  to  a  thorough 
and  painstaking  refractive  examination  and  then  to  exam- 
ine the  state  of  the  muscle  balance.  Should  I  find  an 
error  of  refraction  and  also  a  condition  of  heterophoria, 
the  refractive  condition  only  is  prescribed  for,  but  the  pa- 
tient is  informed  of  his  muscle  error  and  requested  to  re- 
port from  time  to  time.  In  many  cases  the  fitting  of  cor- 
rect glasses  is  sufficient  to  relieve  every  symptom.  In 
others,  the  removal  of  a  portion  of  the  load  gives  much 
rehef  for  a  considerable  time,  but  later  on  a  return  of  the 
symptoms  necessitates  the  treatment  of  the  heterophoria. 
In  still  another  class  of  patients  the  refractive  correction 
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gives  little  or  no  relief,  and  measures  directed  toward 
the  abolition  of  the  heterophoria  must  be  instituted  at  once. 
The  general  health  of  the  patient  must  not  be  overlooked. 
Exercise  in  the  open  air,  tonic  treatment,  and  proper  elim- 
ination of  waste  products  of  digestion,  are  wonderful 
agents  for  the  relief  of  an  insufficiency  of  any  muscle, 
and  the  eye  muscles  are  no  exception  to  the  general  rule. 
I  recall  one  case  in  which  the  prescription  of  a  bicycle  did 
more  for  the  relief  of  asthenopia  than  any  treatment  that 
had  been  especially  directed  toward  the  relief  of  a  large 
degree  of  exophoria.  On  the  other  hand,  the  general 
health  will  improve  immensely,  in  the  majority  of  cases, 
when  a  weakened  innervation  of  the  interni  is  so  toned  up 
by  systematic  gymnastic  treatment  that  they  can,  without 
fatigue,  hold  the  eyes  in  the  necessary  convergent  position. 
Occasionally  a  case  of  divergent  strabismus  can  be 
cured  by  prism  exercise,  but  a  partial  tenotomy  of  the  ex- 
ternals, one  or  both,  will  accelerate  the  cure,  and  save 
much  valuable  time.  A  rule  that  I  believe  is  a  safe  one  to 
follow,  is  never  to  over-correct  by  a  tenotomy,  and  to  follow 
up  the  operation  immediately  with  prism  exercise ;  do  not 
wait  for  the  tenotomized  muscle  to  unite  in  its  new  position 
and  later  on  contract,  but  stimulate  the  internals  to  fight, 
and  push  their  advantage  to  victory  while  their  opponents 
are  nursing  their  wounds.  Much,  however,  can  be  done 
without  operation,  and  many  a  nervous  woman  will  go 
through  months  of  treatment  rather  than  submit  to  the 
slightest  cutting  procedure. 

Case  32.  Mrs.  T.  M.,  au  American,  aged  3G  years,  was  of  this 
class.  She  had  been  a  martyr  to  headache  all  her  life,  hardly  know- 
ing a  minute's  relief;  two  or  three  times  in  every  week  she  was  com- 
pelled to  go  to  bed  with  sick  headache  and  was  utterly  unable  to  at- 
tend to  her  necessary  household  sewing.  She  had  a  periodic  diverg- 
ent strabismus,  but  could  converge  at  the  near  point.  Her  refrac- 
tion was  found  to  be,  under  mydriasis,  R.  E.  — 0.37  D.  Sph.  with 
+0.62  D.  Cy.  Ax.  60^  L.  E.  —0.12  D.  Sph.  with  +0.37  D.  Cy.  Ax. 
90°.  Those  glasses  were  ordered.  She  was  also  directed  to  exercise 
her  adductive  muscles  for  a  week,  by  converging  on  the  end  of  a 
pencil  approaching  and  withdrawing  from  the  eyes  to  arm's  length. 
At  the  end  of  a  week  I  found  that  by  slowly  and  steadily  coaxing  her 
along  she  coidd,  for  a  brief  time,  overcome  a  i^air  of  6°  prisms,  bases 
out,  at  20  feet  distance.  Tliese  were  prescribed  and  the  exercise 
carried  out  for  two  weeks,  then  a  pair  of  8°s  were  ordered,  and  from 
time  to  time  the  strength  of  the  prisms  was  increased.  Her  head- 
aches were  lessened  when  her  adductive  power  reached  20°,  and  en- 
tirely cured,  when  I  dismissed  her  three  months  after  instituting 
treatment,  with  an  adduction  of  60°. 
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In  the  following  case  I  operated,  but,  with  my  present 
experience,  I  feel  sure  that  I  could  accomplish  the  same 
result  by  exercise. 

Case  15.  Louise  W.,  a  bright,  iutelligeut  American  girl,  17  years 
old,  was  referred  to  me  by  Dr.  Crockett  for  examination.  She  com- 
plained of  severe  frontal  and  temporal  headache,  dysmenorrhoea  and 
constipation.  Dr.  Crockett  wished  an  ophthalmic  examination  be- 
fore proceeding  to  treat  the  pelvic  disorder.  I  found  the  patient  to 
be  emmetropic — in  my  experience  a  very  rare  condition — but  she  had 
an  exophoria  of  3°,  with  an  abduction  of  12°  and  an  adduction  of 
14°.  The  patient  was  told  that  exei'cises  with  prisms  would  probably 
relieve  the  head  symptoms,  or  that  an  operation  could  be  pei'formed. 
To  my  surprise  the  operation  was  chosen.  I  preferred  to  divide  the 
result  between  the  two  eyes,  so  on  May  10,  1895,  a  partial  tenotomy 
was  performed  on  the  left  externus,  and  on  May  29,  1895,  another  on 
the  right,  and  the  eyes  were  left  in  perfect  balance.  But  little  im- 
provement was  noticed  in  the  headaches  until  I  insisted  on  the  prism 
exercises,  when  they  almost  immediately  lessened,  and  in  one  month 
were  entirely  cured,  the  adduction  at  this  time  being  50°.  I  have 
heard  from  the  patient  at  intervals,  and  at  the  last  report  there  had 
been  no  return  of  the  headaches.  Dr.  Crockett  also  tells  me  that  as 
her  head  sjiiiptoms  disappeared  the  menstruation  became  normal 
and  that  the  constipation  vanished.  This  may  be  purely  coinci- 
dental, as  I  do  not  wish  to  be  understood  as  recommending  prism 
exercises  as  a  cure  for  dysmenorrhoea  or  chronic  constipation. 

In  the  next  case,  however,  I  do  not  think  that  much 
would  have  been  accomplished  by  exercise  alone,  as  the 
patient  was  neither  intelligent  nor  persevering. 

Case  34.  Ellen  S.,  an  Irish  girl,  aged  19,  was  referred  to  me  by 
Dr.  R.  H.  John.son,  of  this  city.  She  had  been  treated  for  constant 
headache  with  most  of  the  various  coal  tar  preparations.  Exami- 
nation disclosed  a  marked  periodic  divergent  strabismus.  Her  refrac- 
tion was,  R.  E.  —0.25  Cy.  Ax.  180°,  L.  E.  —0.25  Cy.  Ax.  90°,  with 
perfect  vision  in  each  eye.  An  operation  was  advised  and  per- 
formed, a  partial  tenotomy  of  the  right  externus.  Directly  follow- 
ing the  operation  the  adduction  was  30°.  No  prism  exercise  was 
ordered.  For  about  a  month  there  was  complete  cessation  of  head- 
ache and  the  patient  reported  that  she  was  more  comfortable  than 
she  had  been  for  years.  Gradually,  however,  the  trouble  began  to 
reassert  itself,  and  the  adduction  slipped  down  lower  and  lower, 
until  the  condition  was  almost  as  bad  as  in  the  beginning.  I  then 
operated  on  the  left  externus  with  success,  but  immediately  pre- 
scribed a  pair  of  10°  prisms  for  exercise,  and  increased  their  strength 
as  the  interni  gained  in  power.  When  last  seen  her  adduction  Avas 
40°  and  her  headaches  had  not  returned,  but  I  advised  her  to  keep 
up  her  exercises  for  at  least  a  month  longer.  If  she  will  do  as  I 
recommend,  I  feel  sure  that  the  result  will  be  permanent. 

It  is  occasionally  found  that,  in  spite  of  quite  an  appre- 
ciable degree  of  exophoria,  that  the  abduction  power  is 
not  increased  and  may  even  be  lower  than  normal.     It 
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would  be  manifestly  absurd  to  weaken  a  muscle  that  is 
only  of  normal  power  or  perhaps  below  par.  Why  this 
seeming  contradiction  should  exist  I  am  not  prepared  to 
say  from  my  own  experience,  but  in  a  recent  conversation 
with  Dr.  Stevens  he  told  me  that  if  the  rotation  of  the  eye 
were  measured  by  means  of  his  recent  invention,  the  tro- 
pometer,  it  would  be  found  that  there  existed  a  limitation 
of  movement,  either  in  the  superior  or  inferior  recti,  even  if 
no  hyperphoria  was  discoverable  by  any  of  the  ordinary 
tests,  and  that  no  operation  on  the  external  muscle  would 
cure  the  exophoria,  but  that  if  the  eyes  were  adjusted,  by 
operation  on  the  superior  or  inferior  recti  to  the  proper 
level,  that  the  exophoria  would  cure  itself.  Having,  how- 
ever, had  no  experience  whatever  in  the  use  of  this  in- 
strument, and  knowing  of  no  method  by  which  the  rota- 
tion of  the  eye  could  be  accurately  measured  except  by  its 
use,  I  have  treated  this  class  of  cases  by  means  of  prism 
exercise  with  gratifying  results. 

To  sum  up,  I  report  46  cases  treated  by  prism  exercise; 
of  these  30  are  apparently  cured,  9  are  benefited  more  or 
less.  In  three  cases  the  result  is  unknown  and  in  four 
cases  no  benefit  at  all  was  noticed.  It  is  sometimes  diffi- 
cult to  get  a  patient  to  exercise  diligently  and  faithfully, 
and  in  some  of  my  cases  I  attribute  the  failure  of  full  ben- 
efit to  the  lack  of  obedience  to  instruction.  All  of  the 
cases  reported  were  examined  under  full  cycloplegia  unless 
age  rendered  it  unnecessary;  none  of  them  were  put  on 
exercises  until  the  refractive  correction  had  been  given 
what  I  considered  a  good  and  fair  trial,  except  in  such 
cases  in  which  the  error  was  so  small  as  to  be  insignificant 
or  not  discoverable,  or  in  which  the  muscular  error  was 
clearly  the  cause  of  the  disturbance.  In  such  cases  the 
exercises  were  instituted  at  once  and  such  correction  of  re- 
fraction ordered  as  was  suitable.  In  the  cases  reported  no 
hyperphoria  of  more  than  one-half  degree  was  discovera- 
ble, my  experience  being  that  but  little  good  will  be  ac- 
comphshed  by  exercise  with  an  uncorrected  hyperphoria 
of  one  degree  or  over,  but  that  in  properly  selected  cases 
of  weakened  adduction  a  cure  can  be  expected  in  nearly 
every  instsnce  by  wisely  supervised  prism  exercise. 
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GLAUCOMA;    ITS    SYMPTOMS,    VARIETIES,    PATH- 
OLOGY AND  TREATMENT. 

By  Alex.  W.  Stirling,  M.  D., 

C.  M.  (Edin.)  ;  h.  P.  H.  (LOND.)  ' 

ATLANTA,  GEORGIA. 
Illustrated. 

(Continued  from  Vol.  V.,  No.  4.) 

seen,  constant,  and  which  gives  the  fundamental  picture  in 
primary  Glaucoma,  is  glaucomatous  papillitis."  It  "has  a  pe- 
culiar and  characteristic  aspect;  the  papilla  becomes  soft,  slightly 
oedematous,  reddish  yellow  and  then  a  grayish  yellow,  which 
gives  it  a  resemblance  to  the  papillitis  of  retinitis  pigmentosa. 
The  arteries  are  already  contracted  and  the  veins  dilated.  The 
inflammatory  process  reaches,  to  some  extent  the  peripapillary 
choroid.  The  papilla  soon  begins  to  cup,  the  vessels  form  little 
curves  "  etc.  This  papillitis  is  seen,  according  to  this  author, 
by  dhance  when  examining  healthy  eyes  or  when  the  other  eye 
is  already  glaucomatous.  The  vision  and  the  visual  field  are 
both  subnormal,  there  is  no  increase  of  tension  if  the  stage  of 
cupping  has  not  begun,  which  takes  place  about  two  months 
after  the  beginning  of  the  papillitis.  Then  the  oedema  dimin- 
ishes, the  papilla  becomes  grayer,  and  phis  tension  appears. 
He  says,  "it  seems  to  me  that  one  can  accept  as  an  absolutely 
certain  fact  that  the  glaucoma  has  begun  by  a  papillitis  consti- 
tuting a  lesion  which  is  primary  and  at  the  same  time  funda- 
mental"; and,  "we  do  not  meet  with  commencing  glaucoma 
without  a  papillitis,  more  or  less  marked  when  seen  from  the 
beginning.  Further  the  Glaucoma  begins  by  a  papillitis  on 
one  side  when  that  on  the  other  is  already  advanced.  Besides, 
the  glaucomas,  which  begin  under  our  eyes  in  the  form  of 
papillitis  are  the  most  distinct  and  incontestable;  finally,  path- 
ological anatomy  proves  to  us  that  optic-neuritis  is  a  very  early 
lesion  of  Glaucoma,  and  that  it  forms  the  only  constant  lesion)' 
Zentmayer  and  Campbell  Posey  (10),  in  discussing  167  cases 
of  simple  Glaucoma  found  in  the  books  of  the  clinics  of  Drs. 
Norris  and  Oliver  at  the  Wills  Eye  Hospital.  Philadelphia,  con- 
clude that  "an  inflammation  of  the  optic  nerve  is  a  constant  at- 
tendant upon  Glaucoma,  being  noted  in  everv  eye  containing 
a  pathologic  excavation.       It  manifests  itself  as  a  low-grade 
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neuritis,  affecting  the  entire  structure  of  the  nerve,  and  seems 
to  render  the  nervous  tissue  more  hable  to  the  pecuhar  kind 
of  excavation  which  is  the  most  constant  characteristic  of 
Glaucoma."  These  words  may  be  mistaken  as  meaning  that 
these  authors  have  ground  for  the  assertion  that  the  other 
glaucomatous  symptoms  follow,  and  possibly  even  result  from, 
optic  neuritis ;  but,  from  a  careful  consideration  of  their  previous 
statements,  .no  such  conclusion  appears  tenable,  and  all  that  can 
be  fairly  deduced  is  that  along  with,  or  as  the  result  of,  other 
glaucomatous  symptoms  the  optic  nerve  also  in  Glaucoma  is 
abnormal.  This  subject  has  an  important  bearing  on  th'e  ques- 
tion of  the  etiology-  of  glaucoma,  in  which  section  it  will  come 
up  again  for  consideration. 

Cupped  Disc. 

It  is  usual  to  describe  three  forms  of  cupping  of  the  optic 
disc,  which  it  is  important  to  distinguish  from  one  another. 
These  are  called  physiological,  atrophic,  and  glaucomatous 
cups. 

The  Phsysiological  Cup 

Is  exceedingly  comnu)n,  and  is  the  result  of  the  early  separa- 
tion, after  passing  through  the  lamina  cribrosa,  of  the  fibres 
of  the  nerve  on  their  way  to  divide  up  for  the  formation  of  the 
retina.  It  is  therefore  shaped  rather  like  a  flower  vase  than 
a  cup,  narrow  below  and  opening  up  widely  at  the  mouth,  and 
the  retinal  vessels  can  be  followed  all  the  way  down  its  sloping 
walls.  It  occupies  only  a  portion  of  the  disc  not  usually  cen- 
tral, but  more  often  to  the  temporal  side.  It  is  paler  than  the 
remainder  of  the  disc.  On  section  the  lamina  cribrosa  is  found 
to  be  at  its  proper  level.     These  cups  are  always  bi-lateral. 

The  Atrophic  Cup 

Is  formed  by  the  disappearance  of  more  or  less  of  the  nerve 
structure  in  front  of  the  lamina  cribrosa,  which  retains  its  nor- 
mal level,  and  limits  the  depth  of  the  depression.  It  is  shaped 
like  a  shallow  saucer,  modified,  of  course,  by  the  original 
physiological  form  of  the  disc,  and  the  vessels  are  visible  dur- 
ing their  entire  course  upon  the  disc.  The  whole  of  the  disc 
is  usually  effected,  and  the  perforations  of  the  lamina  cribrosa 
are  often  unnaturally  distinct. 

The  Glaucomatous  Cup 

Differs  from  each  of  the  preceding,  chiefly  on  account  of  the 
depressed  level  of  the  fenestrated  membrane,  which  fills  up  the 
optic    foramen  in  the    sclera,  and    through    which    the    nerve 
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passes — the  lamina  cribrosa.  Its  depth  is  therefore  greater  ; 
and,  moreover,  in  cases  of  some  duration  the  sides  are  under- 
mined so  that  the  vessels  after  curving  sharply  over  the  edges 
of  the  disc  disappear  from  view  only  to  become  visible  agam 
at  the  bottom  of  the  cup.  It  appears  as  if  the  high  intra-ocular 
pressure  had  excavated  the  head  of  the  nerve  as  far  as  possible 
in  every  direction.  The  lamina  cribrosa  being  delicate  early 
yields  before  it,  and  the  undermining  of  the  sides,  a  later  stage. 


FIG.  2.-GLAUC..M  V  Cip.    The  nerve  tissue  is  atrophied,  the  lamina  cribrosa  driver, 
back,  and  the  side  excavated.  <>""xo..i  muen 

is  facilitated  by  the  fact  that  the  scleral  foramen  through  \\hich 
the  nerve  passes  is  wider  behind  than  it  is  in  front  The  nerve 
tissue  has  hrst  a  full  color,  becomes  later  pale  and  atrophic 
and  the  vessels  are  pressed  hard  against  the  lips  and  the  walls 
of  the  ctip  leaving  ultimately  only  a  narrow  rim  to  represent 
uhat  had  been  the  normal  position  of  the  disc.     In  advanced 

at' the  ^ff/^'^i!f^^'^^-'^^  ^^^f<^"-I  to  be  congregated  chieflv 
at  the  side.  The  bottom  of  the  cup  is  not  to  be  seen  distinctly 
with  the  lens  suitable  for  the  level  of  the  retina,  a  lower  plus 
or  higher  .;.^....5  being  required,  and  its  depth  mav  be  measiired 
by  allowing  A  dioptres  for  each  milHmeter  of  difference  The 
inequality  of  depth  can  be  proved  also  by  noting  the  parallactic 
movements  w^hich  occur  whe,n  the  observer,  using    he  direct 


eye™l*^d'in  mSK  HolpftaTTon^r  ^''F^'^^t^g^^ 
under  the  supervision  of  Vr.  Treacher  Co^Hns.'  P'-«P»re«3  i«  'he  laboratory  there 
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method,  changes  the  point  from  which  he  views  the  fundus; 
or,  with  the  indirect  method,  when  he  moves  his  object  lens. 

In  late  stages,  as  already  said,  the  cup  has  been  observed  to 
fill  up  again  by  the  formation  of  new  tissue  in  it  (Brailey,  Pagen- 
stecher,  etc.),  and  it  has  also  been  seen  to  be  completely  tiliec' 
with  blood  (Hartridge,  11;  Morton,  lli). 

It  should  be  noted  that  occasionally  the  disc  is  cupped  in  a 
manner  "almost  typical"  of  Glaucoma,  "with  normal  vision  and 
visual  field,  and  without  another  symptom  of  Glaucoma;"  but 
Nettleship  (13).  says  of  these  cases,  "we  cannot  but  be  very 
careful  in  inferring  that  a  person  whose  discs  show  changes 
resembling  those  of  Glaucoma,  is  really  safe,  however  free  he 
mav  be  from  the  symptoms  and  other  signs  of  the  disease." 

Mackenzie  (11)  seems  to  have  been  the  first  to  note  the 
change  in  level  of  the  optic  disc  in  Glaucoma,  for  he  said, 
in  1851,  "In  this,  as  well  as  in  another  case  which  I  had  an 
opportunity  of  examining^  after  death,  the  optic  nerves  were 
flattened  and  atrophic."  ]n  the  same  year,  Jaeger  (15)  noted 
the  peculiarity  of  the  disc,  with  the  ophthalmoscope,  and  he,  and 
V.  Graefe  also,  expecting  to-  find  signs  .of  inflammation,  mis- 
took it  for  a  swelling,  and  the  latter  (IC)  said  of  it,  "the  change 
in  the  opticus,  which  has  already  been  carefully  studied  and 
illustrated  by  several  observers,  especially  by  Ed.  Jaeger,  con- 
sists in  that  the  optic  nerve  entrance  shows  in  nearly  its  com- 
plete circumference  a  strongly  marked  round  elevation,  and 
only  a  thin  peripheral  zone  lies  at  the  natural  level  of  the  retina 
which  borders  closely  on  the  elevation  like  a  ring  laid  round 
its  base."  The  following  year  Adolph  Weber  (17)  demon- 
strated how  such  mistakes  might  be  avoided  1)y  noting  paral- 
lactic movements  on  the  fundus,  and  the  lenses  required  to 
focus  the  dififerent  dei)ths.  Desmarres  (IS)  wrote  in  1858. 
"One  thought  at  first  that  the  papilla  of  the  optic  nerve  became 
convex  in  Glaucoma.  Since  then  one  has  recognized  that,  on 
the  contrary,  it  is  concave."  In  the  same  year  Mueller  (19) 
repeated  on  an  excised  eye  the  observation  made  four  years 
earlier  by  Mackenzie,  and  said,  the  disc  "forms  a  concavity 
from  whose  border  the  retina  rises  up  perpendicularly.  The 
walls  of  the  pit  sink  from  above  through  the  normal  choroidal 
ring,  at  first  very  steeply,  so  much  so  that  in  many  places  the 
border  somewhat  overhangs."  The  symptom  thus  brought  to 
the  notice  of  the  profession  has  since  by  most  ophthalmologists 
been  ascribed  to  the  simple  mechanical  pressure  of  the  intra- 
ocular tissue  pushing  back  the  lamina  cribrosa,  which  is  the 
weakest  part  of  the  globe,  and  at  the  same  time,  causing  atrophv 
and  sclerosis  (Brailey  and  Ednnmds,  20)  of  the  nerve  fibres, 
here  entering  the  eye,  which  still  farther  enlarges  the  excavation, 
v.  Graefe  (21)  in  18G2  asserted  that  "everv  increase  of  tension. 
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influencing  the  conductibility  of  the  retina,  leads  also  to  a 
characteristic  excavation  of  the  optic  nerve."  In  1875  Schmidt 
Rimpler  remarked  that  the  cup  was  "characteristically  glau- 
comatous when  the  lamina  cribrosa  had  been  pushed  back." 
Schoeler  (22)  in  1879,  by  cauterizing  the  corneo-scleral  limbus, 
produced  T  +  2  or  T  +  3,  which  quickly  caused  the  papilla  to 
blanch,  the  arteries  and  veins  becoming  almost  invisible 
throughout  or  only  at  their  central  ends,  and  running  to  the 
periphery  as  fine  pale  red  lines;  the  more  marked  the  increase 
of  tension  the  less  are  the  vessels  visible."  The  short-lived 
tension  produced  by  these  experiments  Schoeler  asserts  to 
have  been  sometimes  sufficient  to  excavate  the  disc. 

Priestley  Smith  (23)  says  that  "there  is  ample  evidence  that 
the  typical  excavation  of  the  papilla — the  glaucoma  cup — is 
a  product  of  high  pressure.  It  is  to  be  fomid,  by  dissection  or 
otherwise,  in  ever}^  eye  which  has  suffered  long  or  frequently 
from  high  tension.  It  is  not  to  be  found  after  a  very  brief  period 
of  high  tension,  for  the  excavation  involves  atrophic  changes 
which  need  time  for  their  development,  but  even  in  such  cases 
the  microscope  shows  the  first  step  of  the  process — a  pushing 
back  of  the  lamina  cribrosa;  and  even  in  the  healthy  excised 
eye  high  pressure  artificially  applied  causes  the  same  dis- 
placement," and  again  (23)  "it  is  not  a  purely  mechanical  re- 
sult of  pressure;  it  includes  atrophic  changes,  which,  though 
essentially  due  to  pressure  take  time  for  their  development;" 
also,  "when  the  excavation  of  a  disc  proceeds  very  slowly  the 
damage  done  to  the  nerve  fibres  and  the  corresponding  im- 
pairment of  the  field  are  sometimes  ver}^  slight  as  compared 
with  the  depth  of  the  cup"  (23).  "It  is  possible  of  course  that 
a  similar  excavation  may  arise  from  causes  other  than  an  ex- 
cess of  pressure.  Should  this  prove  to  be  the  case,  it  will  be 
well  to  give  such  cases  some  name  other  than  Glaucoma." 

Treacher  Collins  (24)  wrote,  "The  seat  of  entrance  of  the 
optic  nerve  is  a  weak  point  in  the  walls  of  the  eye,  and  the 
lamina  cribrosa  early  becomes  depressed  backwards.  This  de- 
pression backwards  of  the  lamina  cribrosa,  together  with 
atrophy  of  the  nerve  fibres,  causes  cupping  of  the  optic  nerve." 
These  words  express  the  general  opinion  of  ophthalmic  path- 
ologists, and  they  are  stipported  by  a  consideration  of  the  fact 
that  cupping  is  found  in  cases  of  secondary  glaucoma  distinctly 
due  to  some  fault  in  the  anterior  part  of  the  eye,  as  from  dislo- 
cation of  lens  (Treacher  Collins  24),  from  serous  iritis,  or 
in  buphthalmia  from  hereditary  malformation  of  the  anterior 
chamber.  It  will  be  observed,  that  among  others,  the  authors 
just  quoted,  make  no  mention  of  a  morbid  condition  of  the 
optic  nerve  antecedent  to  the  pressure,  but  that  they  imply 
that  any  changes  in  the  disc,  peculiar  to  the  glaucoma  process, 
are  secondarv  to  the  increase  of  mtra-ocular  tension. 
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On  the  other  hand,  cases  have  been  reported  in  which  there 
was  cupping  but  no  fins  tension .  others  in  which  there  was  long 
continued  high  tension  without  cupping:  and  still  others  in 
which  the  high  tension  was  known  to  have  been  preceded  by 
a  morbid  state  of  the  papilla  considered  to  have  been  of  more 
importance  in  the  production  of  the  cupping  than  was  high 
tension,  which,  however,  always  followed.  In  connection  with 
this  last  class,  we  have  already  seen,  that  Jaeger.  Klein,  Brailey, 
Edmunds.  Mauthner  and  Bitzos  have  distinctly  stated  their 
opinion  that  a  morbid  process  attacks  the  nerve  head  before 
the  appearance  of  plus  tension ;  whilst,  among  others  Gruening. 
Knies,  and  I'uchs  consider  that  an  unnatural  condition  of  the 
disc  is  one  of  the  earliest  symptoms  of  Glaucoma,  though  I 
cannot  include  them  among  those  who  hold  that  the  appear- 
ance is  actually  anterior  to  the  increase  of  tension.  ]\Iauthner 
farther  wrote:  "At  the  beginning  of  the  excavation  pressure  is 
often  not  raised."  .  .  .  "A  morbid  process  attacks  and 
softens  the  lamina  cribrosa  and  optic  nersx  so  that  the  lamina 
yields  to  normal  pressure:  the  supporting  tissue  of  the  optic 
nerve  gives  way,  the  fibres  of  the  optic  nerve  become  extra- 
ordinarily transparent,  and  on  the  other  hand  the  vessel-  ■^ink 
backwards  into  the  transparent  head  of  the  optic  nerve.  Thus 
it  seems  as  if  the  latter  were  pressed  close  to  the  scleral 
ring  while  the  masses  of  nerve  fibres  covering  them  cannot 
be  seen  directly  with  the  mirror."  He  supported  this  theory 
by  stating  that  he  had  found  transparent  matter  in  the 
cup  after  excision  of  the  eye.  The  atrophy,  he  remarked,  was 
undoubtedly  increased  by  heightened  tension.  The  peculiar 
convoluted  vessels  sometimes  seen  at  the  bottom  of  the  cup 
were  new  formations  in  connection  with  the  morbid  process. 
^Vlauthner  admitted  that  the  explanation  was  very  forced,  and 
said  that  he  would  welcome  a  better. 

Bitzos  (26)  conceded  that,  as  ordinary  "optic  neuritis  does 
not  render  the  lamina  cribrosa  more  feeble  or  produce  plus 
tension,  we  must  suppose  something  peculiar  about  glaucoma- 
tous optic  neuritis,  yet  the  disc  begins  to  cup  and  the  vessels  to 
curve  without  doubt  before  plus  tension  appears,  but  these 
things  become  more  marked  on  account  of  plus  tension." 

Glaucomatous  Excavation  without  Increased  Tension. 

It  has  long  been  known  that  typical  glaucomatous  cups  may 
exist  without  any  apparent  increase  in  intra-ocular  tension:  for 
example,  Schmidt-Rimpler  (27)  mentioned  this  in  1875.  and 
stated  that  the  optic  nen-e  fibres,  at  first  normal,  later  become 
atrophic.     Schnabel  (28)  reported  a  case'-'  of  glaucoma  seen  in 


*It  may  be  observed  in  connection  witli  this  case,  that  previous  high 
ension  might  have  so  weakened  the  lamina  cribrosa  as  to  make  it  nnahle 
o  resist  a  normal  amount  of  pressure  of  increased  tension. 
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an  early  stage  and  without  cupping,  on  which  he  performed 
iridectomy,  with  the  result  that  there  was  no  longer  plus  tension, 
and  yet  a  typical  cup  afterwards  formed  without,  however,  any 
further  reduction  of  vision.  Nettleship  (29)  said  "the  tension 
in  the  quietest  forms  is  sometimes  never  perceptibly  increased," 
and  "the  depth  of  the  excavation  bears  no  constant  relation 
either  to  the  atrophic  pallor  of  the  disc  or  to  the  degree  of  tension 
of  the  eye."  Stedman  Bull  (30)  in  90  cases  of  simple  glaucoma, 
found  in  both  eyes  normal  tension  in  only  two  cases.  Knies 
(31)  said,  "the  cup  is  known  to  appear  without  plus  tension, 
and  with  quite  good  vision.''  Nettleship  (32)  had  already  dis- 
cussed the  relationship  existing  between  glaucoma  and  exca- 
vations appearing  in  eyes  in  which  there  had  previously  existed 
large  physiological  cups,  and  expressed  himself  with  consid- 
erable caution  on  the  subject,  but  Schweigger  (33),  at  a  later 
date,  in  connection  with  these  cases,  asserted  his  absolute  be- 
lief that  they  are  not  glaucomatous  at  all,  but  are  due  to  atropliy ; 
in  glaucoma  there  must  always  be  perceptible  increase  of  ten- 
sion. (For  further  discussion  of  this  topic,  see  Diagnosis.) 
Chauvel  (34)  expressed  a  very  commonly  accepted  opinion 
when  he  said,  "One  ought  to  look  upon  the  flus  tension  as  a 
necessary  condition .  only  in  chronic  cases  it  is  hard  to  feel 
it,  as  the  eye  gradually  fits  itself  to  the  altered  pressure." 
Priestley  Smith  (35)  maintained  that  the  hypothesis  is  unneces- 
sary which  assumes  that  glaucoma  "is  the  expression  of  some 
unknown  agent  which  usually  raises  the  pressure  and  exca- 
vates the  disc  at  the  same  time,  but  which  occasionally  exca- 
vates the  disc  without  raising  the  pressure."  And,  he  con- 
tinued, "it  is  very  probable,  therefore,  that  these  cases  of  glau- 
coma with  normal  tension  are  cases  which  have  been  examined 
only  during  the  intermissions. 

Increased  Tension  Without  Cupping. 

A  few  cases  have  been  recorded  in  which,  after  even  a  very 
considerable  time,  there  was  no  cupping.  The  length  of  time 
necessary  for  the  formation  of  a  pressure  cup  is  given  ver}- 
variously  by  different  authors.  Alauthner  (36),  for  instance, 
went  so  far  as  to  assert  that  glaucoma  may  become  "absolute" 
without  cupping,  and  he  had  seen  cases  of  chronic  inflamma 
lory  and  of  simple  glaucoma  which  after  a  year's  duration 
showed  no  cup:  but  he  gave  no  account  of  any  microscopic 
examination  of  the  condition  of  the  lamina  cribrosa.  In  con- 
tra-distinction  to  this  Schoeler  has  found  cupping  in  rabbits' 
eyes  after  an  artificially  produced  T  +  2  or  3  of  some  two  hours' 
duration.  We  have  seen  that  certain  writers  believe  the  cup- 
ping to  precede  the  plus  tension :  and  Bitzos  (37)  asserted  that 
the  cupping  begins  about  two  months  after  the  first  app«ear- 
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ance  of  papillitis.  In  glaucoma  fulminans  the  eye  may  be 
blinded  in  a  few  hours  or  less,  and  without  cupping,  and  opera- 
tion may  cure  high  tension  while  leaving  the  eye  blind  and  with- 
out cupping,  as  in  a  case  of  !\Iauthner"s  of  six  days'  duration, 
and  one  of  Rydel's  of  three  weeks'  duration.  Brailey  (38)  re- 
ported a  case  of  very  high  tension  for  nine  days  in  which  no 
cup  was  found  microscopically.  He  had  previously  reported 
a  case  of  six  weeks'  duration,  T  -  3,  at  the  time  of  the  excision, 
where  there  was  a  pitting  of  the  nerve,  but  not  yet  any  lateral 
excavation,  and  another,  T4-2,  at  the  time  of  the  excision,  of 
five  months'  duration,  with  a  wide  and  shallow  cup,  but  no 
lateral  excavation.  ''I  find  no  case  with  a  cup  whose  edges  are 
distinctly  undermined  without  a  histon'  of  at  least  two  years, 
and  in  many  cases  with  a  histor}^  of  seven  or  more  years,  and  T+1 
at  excision,  the  cup  is  neither  deep  nor  undermined  laterally." 
Knies  asserted  that  it  takes  weeks  for  the  hyperaemia  of  the 
disc  to  pass  into  cupping,  and  Schweigger  (40),  "as  far  as  my 
observation  goes  the  excavation  of  a  level  disc  proceeds  for 
at  least  six  months  before  it  actually  reaches  the  papillary 
border."  Priestley  Smith  (41)  wrote,  "cupping  of  +he  disc  is 
not  to  be  discovered  during  or  after  a  first  attack  of  acute 
glaucoma,  unless  the  outbreak  has  been  preceded  by  a  chronic 
excess  of  pressure  of  some  months'  duration,"  but  depression 
of  the  lamina  cribrosa  may  be  found.  Treacher  Collins'  (42) 
report  on  the  glaucomatous  eye  in  the  Moorfields  hospital 
museum.  Case  \^III,  is  described  as  exhibiting  cupping  after 
a  raised  tension  of  five  months'  duration;  and  Case  X\'II,  one 
of  haemorrhagic  glaucoma,  after  two  and  a  half  months 
v.  Garnier  ('43).  reported  a  case  of  p/us  tension  of  six  weeks' 
duration  occurring  after  a  traumatic  cataract  caused  by  a 
powder  explosion,  in  which  examination  showed  a  deep  cup 
up  to  the  margin  of  the  disc. 

One  is  safe  to  conclude  from  the  above  examples  of  what 
has  been  written  on  the  subject,  that  cupping  of  the  disc  is  an 
invariable  result  of  the  glaucomatous  process  when  that  has 
existed  for  a  certain,  though  indefinite,  time,  the  exceptional 
cases  being,  as  Priestley  Smith  remarks,  those  in  which  the  disc 
has  been  protected  by  a  new  growth. 

The  Halo  Glaucomatosus. 

A  white  circle  surrounding  the  disc  is  usually  held  to  be  due 
to  atrophy  of  the  choroid,  the  result  of  pressure;  and  occa- 
sionally the  retina,  choroid,  and  sclera  have  been  found  united 
in  that  region  by  adhesions  ('Knies).  r^Iauthner  considered 
this  to  be  part  of  the  process  affecting  choroid  and  disc  which, 
in  his  opinion,  was  the  cause  of  the  excavation,  the  choroidal 
atrophy  following  an  exudation  under  it.  When  it  appears 
early    it  is  probably  as  a  result  of  such  exudation. 
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Pain 

In  the  eve  and  head  is  the  result  of  pressure  on  the  ciliary 
branches  of  the  5th  nerve,  especially  in  the  ciliary  body  and 
iris,  the  sensation  being  transferred  from  the  actual  seat  of  the 
disease  to  other  regions  supplied  by  the  nerve,  and  especially 
by  its  first  and  second  branches.  It  seems  reasonable  to  sup- 
pose that  the  dragging  on  the  zonule,  due  to  the  forward  pres- 
sure of  the  lens,  and  the  nipping  of  the  iris  and  ciliary  processes 
between  the  lens  and  sclera,  may  be  a  connnon  cause  of  pam. 

The  Frequently  Rapid  Advance  of  Presbyopia 

is  said  to  result  from  pressure  interference  with  the  action  of  the 
third  nerve  on  the  ciliary  muscle  ;  to  a  tension  of  the  choroid  from 
stretching,  due  to  the  internal  pressure,  which  interferes  with  the 
power  of  the  ciliary  muscle  in  drawing  it  forward  for  the  purpose  of 
accommodation  (Priestley  Smith);  to  a  diminution  of  the  refrac- 
tion from  a  nearer  approach  of  the  eye  to  a  globular  shape 
(Swanzy,  40) ;  while  the  rapid  atrophy  of  the  cilian-  muscle,  said 
by  Brailey  to  be  an  early  restilt  of  the  glaucoma  process,  might 
have  been  brought  forward  to  account  for  this  symptom. 

The  Photopsia, 

which  is  sometimes  complained  of  even  when  the  patient  is 
quite  blind,  is  in  all  probability  the  result  of  violent  stimulation 
of  visual  nerve  fibres,  caused  by  a  stretching  or  dragging  of  the 
retina. 

The  Disorganization, 

which  follows  upon  glaucoma  absolutum,  consists  in  a  degen- 
eration of  the  various  tissues,  with  an  alteration  in  the  shape 
of  the  globe,  which  tends  to  become  square  from  bulging  be- 
tween the  recti.  The  cornea  is  now  likely  to  show  one  or 
other  of  the  following  appearances:  Bullae,  due  to  the  raising 
up  of  the  epithelium  by  serum  below  it;  superficial  opacity  of 
the  whole  cornea,  along  with  one  more  deeply  seated  and 
limited  in  extent;  ulceration,  or  abscess,  perha-  ••  with  perfora- 
tion; "transverse  films."  The  removal  of  epithelium,  which 
occurs  so  easily  when  it  is  elevated  by  exudation  beneath, 
facilitates  the  entrance  of  infective  material,  which  may 
result  finally  in  panophthalmitis.  The  lens  becomes  catarac- 
tous  and  often  calcareous,  and  a  band  of  hyaline  globules 
has  been  found  to  cross  its  nucleus  (Treacher  Collins).  The 
atrophy  in  the  ciliary  region  causes  the  vitreous  to  shrink  and 
become  detached  from  the  retina.  Degenerated  vessels  in  the 
retina  give  rise,  not  infrequently,  to  haemorrhages  into  its  sub- 
stance^ and  occasionally  it  becomes  detached  from  the  choroid 
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from  one  or  other  of  various  causes — the  previous  shrinkage 
of  the  vitreous;  haemorrhages,  from  changes  in  the  vascular 
walls  rendering  them  brittle;  dragging  of  organizing  inflanmia- 
torv  products:  or.  as  Knies  suggested,  shrinking  of  the  mem- 
brana  limitans  interna. 

The  Deterioration  of  Vision. 

Temporarv  deterioration  in  visual  acuity  is  no  doubt  caused 
by  the  hazy  condition  of  the  cornea,  and  possibly  of  the  aqueous, 
together  with  the  interference  with  the  retinal  nervous  func- 
tions, probably  the  result  of  choroidal  oedema,  due  to  intra- 
ocular pressure.  Schnabel  thought  the  reduction  of  vision  to 
result  from  spasmodic  contraction  of  retinal  vessels.  When  the 
visual  nerve  fibres  have  become  organically  deteriorated,  the 
resulting  interference  with  sight  is  permanent.  Along  with 
diminished  acuity  of  central  vision  is  found  a  contraction  of 
the  visual  field  which  was  first  observed  by  Mackenzie,  but 
first  studied  by  Hoffmans  under  the  guidance  of  Donders.  the 
results  being  published  in  Dutch  in  1S(»0  (Snellen,  -iS).  In 
acute  cases  this  contraction  is  comparatively  not  so  apparent 
as  is  the  general  haziness  of  vision  afi"ecting  the  retina  as  a 
whole;  ])ut  in  those  which  are  more  chnMiic,  and  in  which  the 
tissues  gradually  accustom  themselves  to  new  conditions,  even 
to  considerable  excavation  of  the  disc,  the  central  vision  may 
remain  fairly  good,  while  parts  of  the  periphery  are  more  or 
less  lilind.  Most  frequently  it  is  the  nasal  side  which  earliest 
and  chiefly  suffers,  but  this  is  by  no  means  constant.  Thus, 
Bunge  (49)  found  in  100  cases  a  defect  in  the  nasal  side  alone 
in  27;  predominating  in  the  nasal  portion  in  44;  field  remain- 
ing in  the  form  of  an  oval  arcnnid  the  papilla  in  4;  in  *.)  cases 
the  whole  field  was  destroyed,  center  inchided.  except  a  small 
portion  on  the  temporal  side,  a  central  or  paracentral  scotoma, 
with  or  without  some  nasal  contraction  in  4;  contraction  up- 
wards alone,  in  2  cases;  concentric  restriction,  in  (5;  restriction, 
chiefly  in  temporal  side,  in  2  cases.  The  contraction  of  the 
field  for  colors  starting  each  from  its  own  normal,  proceeds  as 
a  rule  pari  pass?t  with  that  for  white,  or  at  most  a  little  faster, 
which  is  worthy  of  note  as  a  point  of  difference  between  Glauco- 
ma and  optic  atrophy.  The  precise  cause  of  tiie  glaucomatous  re- 
striction of  the  field  is  not  yet  definitely  settled.  It  is  probably 
due  either  to  the  fibres  in  the  optic  nerve  destined  for  the  peri- 
pheral zone  of  the  retina  being  more  exposed  to  damage  at 
their  entrance  into  the  eye  (the  central  nerve  fibres,  according 
to  Bunge,  though  Donders  thought  that  the  nerve  fibres  for 
the  peripher\-  lay  most  superficial  in  the  nerve  trunk,  and  were 
therefore  most  exposed)  or,  because  the  more  distal  vessels  are 
smaller  and  more  susceptible  tci  pressure,  and  especially  on  the 
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temporal  side  where  the  vascular  supply  is  weakest;  or,  because 
oedema  affecting  the  retina  would  naturally  be  most  marked 
at  the  greatest  distance  from  the  vascular  centre.  It  is  evident, 
in  any  case,  from  the  variety  in  the  forms  of  the  field,  either  that 
the  anatomical  relationships  of  the  tissues  involved  are  incon- 
stant, or  that  the  cause  is  not  alwavs  one  and  the  same. 
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CHAPTER  III. 
ETIOLOG Y . — GENERAL    CONSID KR ATIONS. 

Until  Helmholz,  in  1851,  armed  the  profession  with  the  oph- 
thahiioscope,  it  was  working  in  the  matter  of  glaucoma,  liter- 
ally in  the  dark.  Then  a  new  interest  was  given  to  the  subject, 
which  was  materially  enhanced  five  years  later,  when  Graefe 
showed  by  his  use  of  iridectomy  that  this  previously  practically 
incurable  disease  was  susceptible  of  beneficial  treatment. 

Physicians  in  the  olden  times  were  acquainted  \\ath  the  later 
stages  of  glaucoma,  but  it  was  only  comparatively  recently  that 
the  differential  diagnosis  between  it  and  other  diseases,  especially 
cataract,  was  placed  upon  anything  like  a  sure  foundation. 

Hippocrates  comprehended  under  the  term  glaucoma  every 
sort  of  opacity  which  appears  behind  the  pupil,  but  he  distin- 
guished varieties  of  these  without  knowing  in  what  the  differ- 
ences consisted.     The  later  Greeks  called  incurable  opacities 
yAavKwaa    while    the    more    favorable  they  named    I'Traxsa/Aa  the 
former  depending  on  changes  in  the  lens,  and  the  latter  on  an 
accmnulation  between  the  iris  and  the  lens.     "Abundant  proof 
could  be  brought  that  these  v.ere  the  doctrines  of  Galen  in  1.538, 
and  of  Rufus  in  1557"  (Mackenzie.  1).  and  that  no  advance  had 
been  made  down  to  the  time  of  Brisseaii.  in  17(t9.    "Even  Maitre- 
Jan  fin  1711),  to  whom  we  are,  in  a  great  measure,  indebted  for 
establishing  by  dissection  the  fact  that  cataract  is,  in  general,  an 
opacity  of  the  crystalline  lens,  and  not  a  filmy  substance  be- 
tween that  body  and  the  iris,  still  maintained  that  glaucoma 
was  also  a  disease  of  the  lens,  "a  peculiar  alteration  in  the  lens, 
by  which  it  dries  up,  diminishes  in  volume,  changes  its  color, 
and  loses  its  transparency,  whilst  preserving  its  natural  shape, 
and  becoming  more  solid  than  it  ought  to  be  naturally."     (Mac- 
kenzie, 1  )     Marechal's  examination  of  the  eyes  of  Dr.  Bourde- 
lot,  physician  to  Louis  XR\  and  the  fact  that  couching  did  not 
relieve  the  condition,  were  the  foundations  for  Brisseau's  asser- 
tion in  1709    that  glaucoma  is  a  disease  of  the  vitreous    such 
as  cataract  is  of  the  lens.     Boerhaave,  (2)  in  his  treatise  on  Dis- 
eases of  the  Eye,  published  in  Paris  in  174S,  still  included  glau- 
coma under  the  heading  of  cataracts.     "Pains,  great,  profound, 
pertinacious  and  of  long  duration,  at  the  fundus  of  the  eye,  pro- 
duce sometimes  a  cataract;  then,  finally,  the  brilliance  of  the  eye 
disappears  and  an  opaque  appearance  takes  its  place,  when  the 
cataract  is  fully  developed.    ...    If  the  humor  collected  there 
changes  its  color    into  yellow,  green,    black,  etc.,  it  will    be  a 
spurious    cataract,    but    such    cataracts    were    never    willingly 
touched  by  any  of  the  ancients.     .     .    .    Hence  arise  two  separ- 
ate conditions, — in  some  persons  the  iris  remains  mobile  with 
vision;  in  others  it  becomes  immobile  with  blindness."     Later, 
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the  idea,  quoted  by  Beer,  who  also  considered  the  disease  arth- 
ritic in  nature,  that  glaucoma  is  a  disease  of  the  vitreous,  gained 
ground ;  Wardrop,  for  instance,  writing  in  1818,  that  the  "vitre- 
ous humor  acquired  a  dull,  greenish  color,  accompanied  with 
insensibility  of  the  retina,  a  species  of  amaurosis."  Prof.  Rosas, 
of  Vienna,  in  1834,  described  three  varieties,  glaucoma  of  the 
hyloid,  of  the  retina,  and  of  the  choroid,  and  .Mackenzie  as- 
serted in  1851  that  the  general  idea  still  remained  that  glaucoma 
is  a  disease  of  the  vitreous.  Mackenzie,  himself,  however,  held 
otherwise,  and  described  it  as  an  inflammation  of  the  choroid 
from  whose  internal  surface  effusion  takes  place,  the  retina  be- 
ing compressed,  and  the  vitreous  disorganized  and  replaced 
by  superabundant  watery  secretion.  "It  is  probable  that  the 
aqueous  fluid  which  fills  the  place  of  the  vitreous  humor,  be- 
coming superabundant,  promotes  by  pressure  the  absorption  of 
the  pigmentum  nigrum,  and  completes  the  insensibility  of  the 
already  disordered  retina." 

]^IacKenzie  may  be  said  to  be  the  link  which  connects  the 
days  of  ignorance  and  guess-work  in  the  pathology  of  glau- 
coma nith  the  modern  days  of  scientific  research.  He  was 
evidently  the  first  to  observe  the  glaucoma  cup,  while  as  early 
as  1830  he  had  drawn  attention  to  the  hardness  of  the  globe  and 
its  importance,  and  on  that  basis  he  performed  the  operations 
of  sclerotomy,  and  of  paracentesis  of  the  cornea,  although  usually 
with  only  temporary  success.  But  how  far  he  had  advanced 
is  seen  when  we  remember  that  his  idea  of  the  choroidal  origin 
of  glaucoma,  though  still  mingled  with  some  old-time  notions, 
was  closely  allied  to  what  has  been  held  down  to  the  present 
time  by  many  eminent  authorities  possessed  of  modern  micro- 
scopes, brought  up  to  the  use  of  the  ophthalmoscope,  and  in 
full  knowledge  of  iridectomy;  while  the  common  accident  of 
the  prolapse  of  a  piece  of  iris  during  his  operation  of  opening 
the  anterior  chamber,  with  its  subsequent  excision,  might  have 
antedated  the  discover}^  of  the  best  operative  measures  by  over 
a  quarter  of  a  centun*.  After  the  new  methods  had  given  new 
impetus  to  the  study  of  glaucoma,  novel  ideas  began  to  spring 
up  in  all  directions,  and  many  theories  have  since  then  been 
advanced  to  explain  the  symptoms  of  the  disease,  a  short  study 
of  which  is  necessary  in  order  to  understand  the  present  position 
of  our  knowledge  of  the  subject. 

It  is  held  by  the  majority  of  ophthalmic  surgeons  that  the 
increase  of  intra-ocular  pressure  found  in  glaucoma  is  respon- 
sible for  all  the  evils  which  accrue  to  the  eye  from  the  disease; 
in  other  words,  that  the  conditions  giving  rise  to  the  high  ten- 
sion, and  without  the  addition  of  the  tension,  would  have 
comparatively  slight  results.  Mackenzie  (1),  as  already 
said,  first  observed  it.  appreciated  its  importance,  and  brought 
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it  before  the  notice  of  the  profession.  Bowman,  in  his 
lectures  at  the  Ophthahiiic  Hospital,  Moorfields,  in  1847,  made 
special  note  of  the  tension,  and  at  the  meeting  of  the  British 
Medical  Society  in  London,  in  ISdlJ.  he  proposed  certain 
formulae  for  recording  its  amount,  which  have  since  been  gen- 
erally adopted  in  the  somewhat  simplified  form  in  which  he 
had  them  afterwards  printed  (8);  thus,  T.  n.  means  a  normal 
•tension;  T. -8,  stony  hardness,  and  T. -1,  and  T.  -  2,  the  de- 
grees which  intervene.  T-3  is  a  perfectly  soft  and  flabby  eye. 
and  T-1  and  T-l*  are  intervening  degrees  of  softness,  while  T.  -  ? 
and  T-?  mean  conditions  of  uncertain  hardness  or  softness. 
These  have  proved  to  be  very  valuable  formulae,  but  it  is  evi- 
dent that  they  are  not  exact,  and  differences  of  opinion  are 
frequent  concerning  the  same  eye,  due,  generally,  to  the  imper- 
fection of  the  method,  but  at  times,  no  doubt,  to  the  fact  that 
palpation  of  a  hard  eye  not  uncommonly  has  the  effect  of  re- 
ducing the  tension.  Neither  is  there  any  definite  standard  of 
normal  pressure,  which,  though  the  same  for  the  two  e}'es  of 
any  individual,  varies  to  some  extent  in  different  persons. 
Bowman's  method,  and  the  one  generally  in  use,  is.  with  a 
finger  of  each  hand,  the  patient  looking  down,  to  palpate  the 
eye  through  the  upper  lid,  pressing  alternately  with  each  finger. 
This  has  the  disadvantage  that  a  varying  thickness  of  lid  is  in- 
cluded in  the  examination,  and  to  avoid  it,  Coccius  (4)  pulled 
down  the  lower  lid  and  placed  his  fingers  directly  on  the  sclera. 
This  is  more  uncomfortable  for  the  patient,  but  is  preferred 
by  a  few  surgeons,  Schweigger  (5)  among  others.  In  order 
to  get  results  more  scientifically  correct  various  inventors  have 
constructed  machines,  but  no  one  of  them  has  yet  come  into 
general  use.  Among  these  are  the  "Tonometers'*  of  Priestley 
Smith,  Fick  (()),  Xicati,  and  Koster  (7).  The  principles  to  be 
observed  in  constructing  a  tonometer  have  been  set  down  by 
Priestley  Smith  (8).  He  adds,  that  no  tonometer,  "however  in- 
geniously devised,  can  accurately  measure  the  intra-ocular 
pressure,  or  accuratel}-  compare  one  eye  with  another."  but  the 
instrument  which  he  has  devised  is  useful  in  determining  the 
changes  which  take  place  in  one  arid  the  same  eye,  and  also 
in  comparing  the  two  eyes  of  the  same  patient,  for  which  pur- 
pose he  habitually  employs  it. 

The  normal  tension,  measured  b\-  the  manometer,  is  about 
'2~j  mm.  of  mercury,  and  is  practicall\  as  great  in  the  aqueous 
a^  in  the  vitreous  chamber  (Schoeler,  !»,  and  Priestley  Smith,  8). 
It  is  maintained  by  the  intrinsic  power  cf  the  eye  automaticallv 
to  regulate  the  amount  of  its  fluid  contents.  In  connection 
with  this  subject,  it  may  be  well  briefly  to  describe  the  appara- 
tus through  which  the  ocular  fluid  circulates  and  the  manner 
in   which   it  acts.     The   eye  is  composed   of  a   slightly  elastic 
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frame-work,  tough,  strong  and  dense,  for  the  protection  of  its 
deHcate  contents,  and  to  maintain  its  shape,  the  anterior  part 
of  which,  the  cornea,  is  transparent  to  permit  the  rays  of  light 
to  reach  the  fundus.  The  sclera  is  lined  by  the  first  part  of  the 
uvea,  the  richly  vascular  choroid,  expanding  forward  behind 
the  level  of  the  corneo-scleral  junction  into  the  second  part  of 
the  uvea,  the  outer  portion  of  which,  formed  by  radial  and 
circular  muscular  fibres  is  the  ciliary  muscle,  and  the  inner,  the 
ciliar}'  body,  is  composed  chiefly  of  blood-vessels.  From  the 
ciliary  body  projects  the  third  part  of  the  uvea,  the  iris  or  cur- 
tain of  the  eye,  which  by  reflex  action  regulates  the  amount  of 
light  which  may  enter  its  interior.  Its  tissue,  besides  a  pupil- 
lary sphincter  muscle,  and  (probably)  radial  muscular  fibres  as 
well,  contains  blood-vessels  running  mainly  in  the  direction  of 
the  pupil,  and  is  backed  by  a  double  layer  of  pigment  which  cuts 
off  the  light  from  entering  the  vitreous  through  its  substance. 
Somewhat  internal  to  the  posterior  pole  of  the  globe,  the  optic 
nerve  passes  through  a  foramen  in  the  sclera  and  the  choroid 
to  break  up  and  be  spread  out  fine  in  a  modified  form,  as  the 
retina  (4)  on  the  internal  surface  of  the  uvea.  The  cavity  of 
the  sphere  is  unequally  divided  into  two,  by  a  diaphragm 
formed  of  the  lens,  slung  centrally  behind  the  pupil  by  numer- 
ous bands,  the  suspensor}^  or  zonular  ligament,  passing  tightly 
from  its  entire  circumference  to  the  anterior  ending  of  the 
choroid  proper;  the  posterior  portion  containing  the  semi-gela- 
tinous vitreous,  and  the  anterior  the  aqueous  humor,  which 
communicate  through  the  open  meshes  of  the  ligament. 

The  uvea,  the  great  vascular  membrane  of  the  eye,  receives 
its  blood  supply  from  branches  of  the  ophthalmic  division  of  the 
internal  carotid  artery  which  pierce  the  sclera  near  the  optic 
nerve,  and  immediately  break  up  in  the  choroid ,  therefore 
"short"  ciliary  branches,  the  "long"  ones  running  forwards  be- 
tween choroid  and  sclera  entire  towards  the  iris  before  divid- 
ing, when  they  are  joined  by  the  anterior  continuation  of  the 
short  vessels,  and  by  "anterior  ciliary"  vessels  which  enter  the 
eye  in  front  of  the  insertion  of  the  recti  muscles.  From  a 
main  circular  vessel,  thus  formed,  the  iris  is  supplied  by  branches 
converging  towards  the  pupil.  The  blood  from  all  these  is  re- 
turned by  from  four  to  six  "vortex  veins"  formed  by  the  junc- 
tion in  the  choroid  of  the  smaller  vessels,  and  piercing  the 
sclera  in  an  opaque  direction  backward,  some  thirteen  mm. 
behind  the  cornea,  generally  close  to.  but  not  under,  the  straight- 
muscles  (A.  W.  Stirling,  10),  except  a  small  quantity  carried  ofif 
by  the  anterior  ciliary  veins,  which  like  their  corresponding  ar- 
teries, pass  through  the  sclera  not  far  behind  the  cornea.  The 
central  artery  of  the  retina,  entering  the  eye  upon  the  disc,  does 
not  afterwards  form  any  anastomosis  among  its  own  branches  or 
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with  the  vessels  of  the  choroid,  but  with  the  latter  it  does  form 
a  small  anastomosis  round  the  optic  nerve  close  to  the  eye. 
The  fiuids  of  the  interior  of  the  eye  are  believed  to  enter  at 
the  ciliary  body,  (perhaps  a  small  quantity  enters  through  the 
sheath  of  the  optic  ner\'e)  to  circulate  by  passing  between  iris 
and  lens,  and  leaving  at  the  angle  of  the  anterior  chamber,  a 
small  proportion  only  escaping  around  the  central  vessels  of 
the   optic    nerve.      The  following  are  grounds  for  this  belief: 
Besides  the  difficulty  of  seeing  any  other  likely  source  for  the 
fluid,  what  other  sufificiently  important  uses  the  highly  vascular 
and  convoluted  ciliary  region  could  subserve,  the  suggestive 
nature  of  its  epithelial  covering,  and  the  firm  attachment  here 
of  the  vitreous,  numerous  experiments  have  been  made  which 
generally  add  strong  support  to  the  idea  that  this  is  the  great 
secreting  portion  of  the  eye.     As  well  as  the  recent  writings  of 
Treacher   Collins,   who    claims   to   have   found    the    secreting 
glands,  of  Nicati,  of  Greef,  and  of  John  Griffith,  who  actually 
saw  beads  of   secretion,   there   are  the  older  experiments  of 
Deutschmann  (11),  who,  after  removal  of  the  ciliary  processes 
and  iris  in  rabbits,  found  that  the  vitreous  and  lens  became  de- 
stroyed, and  that  the  aqueous  ceased  to  be  formed;  of  Schoeler 
along  with  Uhthofif  (12),  who  observed  that  after  subcutaneous 
injections  of  fluorescin   the  coloring  matter  passes   from,  the 
ciliary  body,  and  perhaps  a  little  from  the  back  of  the  iris, 
rapidly  into  the  aqueous  and  more  slowly  into  the  vitreous.    Le- 
plat  (13)  injected  potassium  iodide  subcutaneously,  removed  the 
eyes,  and  testing  quantitatively  for  the  salt,  confirmed  the  re- 
searches   of   the    others.      The    manner   of    its    exit    is    easilv 
understood.     Ulrich  (14)  asserted  that  it  passed  through  the 
iris,  which   on    the   face   of   it   is   unlikely,    and    is   disproved 
by    the    fact    that    when    the    periphery    of    the  iris  adheres 
all    round    to    the    lens    capsule    the    iris    is    bulged    fonvard 
by   the  fluid  behind  it.     That  it  escapes  at  the  angle  of  the  an- 
terior chamber,  and  by  filtration,  was  shown  by  Leber  who 
found    diffusible  coloring    matter  passing  out    by  Schlemm's 
canal  and  the  iritic  veins,  while  colloid  material  did  not  do  so. 
The  cornea  was  impermeable  even  to  diffusible  bodies,  when 
the  layer  of  epithelium  on  its  posterior  surface  was  in  normal 
condition.     Priestley  Smith  (15)  undertook  a  number  of  inter- 
esting experiments  in  which  he  passed  fluid  into  the  vitreous 
and  aqueous  of  newly  excised  eyes  by  means  of  canulae.     The 
result  pointed  to  the  following  conclusions:     (1)  that  fluid  in- 
jected into  the  vitreous  chamber  escapes  chiefly  if  not  entirely 
through   the  aqueous   chamber;     (2)  that  a   slight  excess   of 
pressure  in  the  vitreous  chamber  displaces  the  lens  and  iris  for- 
wards, compresses  the  filtration  angle  and  impedes  the  escape 
of  fluid;     (3)  that  there  is  no  escape  through  the  vortex  veins 
when    the   filtration    angle    is   compressed;      (4)  that   there    is 
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little  if  any  escape  at  the  papilla.  Leplat  (16)  having  later, 
by  experiments  on  living-  rabbits'  eyes,  shown  that  an  increase 
of  pressure  in  the  vitreous  does  not  displace  the  lens  forward, 
Priestley  Smith  explained  the  discrepancy  between  these  results 
and  his  own  by  stating  that  in  the  living  eye  it  is  probable  that 
a  rise  in  pressure  in  the  vitreous  is  immediately  followed  by  a 
similar  rise  in  the  aqueous.  Leplat  agreed  in  finding  the  es- 
cape of  fluid  in  the  optic  nerve  to  be  very  small  indeed,  though 
after  his  earlier  experiments  with  potassium  iodide  he  had  con- 
cluded that  the  papilla  contained  an  important  channel  for  this 
purpose,  and  others  have  found  reason  to  support  the  latter 
view.  Schwalbe's  (17)  lymph  spaces  in  the  optic  nerve  sheath 
were  believed  by  him  to  cart}'  ofT  lymph  from  retina,  vitreous 
and  optic  nerve.  Gififord  (18)  injected  fluid  containing  insolu- 
ble colored  particles  into  the  vitreous,  which  he  saw  with  the 
ophthalmoscope,  collected  at  the  papilla,  and  on  section  the 
microscope  showed  the  grains  passing  backward  along  the 
lymph  spaces  siirrojoiding  the  central  vessels  on  their  way  to 
the  sphenoidal  fissure.  But  though  Stilling  (19)  saw  fluid 
escape  from  the  nerve  under  pressure,  Priestley  Smith  (20) 
could  find  by  experiment  with  colored  fluid,  neither  that  it 
left  the  eye  at  the  nerve,  nor  when  injected  into  the  sheath  could 
it  be  made  to  enter  the  eye;  while  Schoeler  (21)  and  Uhthofif 
saw  no  sign  of  fluorescine  leaving  the  eye  in  that  region;  nor 
in  previous  experiments  could  Schoeler  find  that  obstruction 
there  lessens  the  amount  of  that  fluid.  Knies  (22)  has  recently 
supplemented  his  previous  experiments  with  ferro-cyanide  of 
potassium  (28),  and  holds  that  the  colored  diagrams  of  liis 
results  confirm  his  old  contention  that  the  solution  passes  into 
the  cornea  through  Descemet's  membrane,  and  justifv  the 
assertion,  that  even  in  normal  circumstances,  part  of  the  aqueous 
leaves  the  anterior  chamber  in  this  wav. 

In  the  first  stage,  the  solution  injected  into  the  vitreous 
is  found  to  leave  a  blue  stain,  in  breadth  one-quarter  the  diame- 
ter of  the  sclera,  passing  obliquely  backwards  through  the  lat- 
ter to  a  point  behind  the  equator  where  it  opens  into  the  lymph 
space  of  Tenon's  capsule.  In  the  second,  a  colored  streak 
passes  forwards,  involving  the  posterior  part  of  the  cornea  and 
Descemet's  membrane,  and  this  is  supposed  to  prove  that  it 
has  penetrated  from  behind  and  through  Descemet's  membrane 
and  its  endothelium.  That  appears  to  be  a  quite  unnecessary 
assumption,  for  it  is  continuous  with  the  scleral  streak,  and 
may  just  as  likely  pass  into  the  cornea  at  the  angle  of  the 
chamber,  which  in  all  the  diagrams  is  wide  open;  and,  even 
if  that  were  closed  l)y  albuminous  or  cellular  exudation,  the 
color  which  had  yet  been  able  to  penetrate  the  sclera  might 
just  as  well  have  penetrated  the  cornea  from  the  same  point. 


64       GLAUCOMA ;  ITS  SYMPTOMS  AND  TREATMENT. 

At  this  stage  the  color  is  all  at  the  back  of  the  cornea,  not  un- 
likely because  it  enters  from  the  angle  at  the  back,  and  because 
the  cornea  is  composed  of  stratified  laminae.  In  the  next 
stage,  it  has  occupied  the  whole  cornea,  and  is  making  an 
exit  through  the  sub-conjunctival  tissue;  while  in  the  last,  the 
posterior  part  of  the  cornea  is  clear,  and  the  color  is  confined 
to  the  anterior  layer,  and  the  sub-conjunctival  tissue.  The  so- 
lution, whatever  be  its  means  of  entrance,  evidently  leaves  the 
cornea  by  passing  gradually  forward  through  its  lamellae  to 
the  front,  and  then  into  the  loose  tissue  under  the  conjunctiva. 
A  small  quantity  of  fluid,  Knies  considers,  leaves  the  eye  at  the 
optic  nerve. 

We  may  reasonably  conclude,  from  all  that  has  been  said, 
that  the  bulk  of  the  fluid  leaves  the  eye  at  the  angle  of  the  an- 
terior chamber  and  that  probably  a  little  escapes  around  the 
central  vessels  of  the  optic  nerve,  but  not  in  the  nerve  sheath, 
which  more  probably  transmits  it  towards  the  vitreous. 

By  a  consideration  of  this  sketch  of  what  is  material  in  the 
anatomy  and  physiology  of  the  eye,  one  at  once  observes  the 
close  relationship  which  must  exist  between  abnormalities  in 
the  entrances  and  exits  for  the  ocular  fluid  and  the  question  of 
tension.  Except  under  extraordinary  circumstances  the  tissues 
liable  to  a  change  of  volume  are  the  fluids,  and,  by  a  species  of 
automatic  arrangement,  these  in  ordinary  conditions  can  vary 
little  or  only  for  a  short  time  from  their  nt)rnial.  Suppose  that, 
by  the  injection  through  a  needle  of  a  normal  saline  solution 
into  the  vitreous,  the  intra-ocular  pressure  be  raised,  the  im- 
mediate results  will  be  a  diminished  inflow  by  reason  of  the 
compressed  condition  of  the  uveal  vessels,  and  an  increased 
outflow  at  the  angle  of  the  anterior  chamber,  till  the  normal 
tension  has  been  re-established.  Such  was  Webers  experi- 
ence, who  could  not  produce  glaucoma  in  this  way  (-4).  If, 
on  the  other  hand,  fluid  be  drawn  ofif  from  either  vitreous  or 
aqueous,  the  resulting  diminution  of  pressure  will  produce  re- 
duction in  the  amount  leaving  the  eye,  while  it  will  encourage, 
by  permitting  dilatation  of  the  arteries,  an  excessive  flow  of 
blood  into  the  interior  of  the  eye  with  excretion  from  it  at 
an  abnormally  rapid  rate,  till  the  amount  of  intra-ocular  fluid 
has  reached  its  average.  It  is  apparent,  from  what  has  been  said, 
that  the  ocular  depends  materially  on  the  vascular  tension. 

While  all  this  is  apparently  simple,  the  explanation  of  the 
origin  of  increased  tension  has  by  no  means  proved  to  be  so, 
and  our  present  knowledge  of  the  subject  is  the  result  of  much 
labor,  observation  and  discussion.  How  that  has  been  attained 
must  occupy  a  very  considerable  proportion  of  any  studv  of 
glaucoma. 

It  would  appear  that  the  increase  of  the  contents  of  the  globe. 
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relative  to  its  size,  the  cause  of  high  tension,  might  result  from 
the  retention  of  too  much  fluid  in  the  eye,  from  the  exit  of  too 
little,  or  from  a  coml)ination  of  these;  and  the  endeavor  to 
determine  what  is  the  actual  state  of  matters  has  resulted  in 
much  controversy,  which  is  not  yet  ended.  But,  as  we  have 
seen,  there  are  several  varieties  of  glaucoma,  so  dififerent  in 
their  apparent  origin,  that  we  can  not  expect  to  find  one  ex- 
planation which  will  apply  equally  well  in  all  its  details  to  each. 
But,  whether  or  not  a  common  principle  underlies  the  etiolog}- 
of  all,  will  be  seen  when  we  come  to  discuss  "simple,"  "second- 
ary," and  other  cases,  in  contra-distinction  to  typical,  senile, 
acute  or  sub-acute  glaucoma,  which  we  will  consider  first. 
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CHAPTER  IV. 
ETIOLOGY   (Continued). 

HYPERSECRETION   VERSUS    RETENTION. 

Before  the  circulation  of  the  ocular  fluid  was  well  under- 
stood, and  before  the  means  by  which  its  exit  may  be  inter- 
rupted had  been  made  clear,  a  very  natural  inference  fro 
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the  hardness  of  the  eye  was  that  there  is  in  Glaucoma  ex- 
cessive secretion,  due,  as  was  first  thought,  to  inflamma- 
tion of  the  uvea,  the  inflammatory  form  being  the  type  of 
the  disease;  or,  as  held  by  Bonders  and  others  after  him, 
the  result  of  abnormal  activity  of  the  nerves  which  govern 
secretion  inside  the  eye,  the  "  simple  "  being  then  the  typi- 
cal form.  When  Mackenzie  (1)  noted  the  relationship  be- 
tween high  tension  and  Glaucoma,  he  concluded  that  the 
disease  was  due  to  choroiditis  which  poured  out  fluid  till 
the  resulting  pressure  destroyed  the  soft  tissues  exposed  to 
it,  and  he  was  confirmed  in  this  impression  by  finding  in 
excised  Glaucomatous  eyes  that  the  choroid  was  disorgan- 
ized. In  1842  Sichel  (2)  stated  that  his  dissections  never 
showed  any  alteration  in  the  vitreous,  but  that  he  "  had 
always  seen  Glaucoma  succeed  a  manifest  infiltration  or  at 
least  a  congestion,  acute  or  chronic,  of  the  choroid."  Arlt 
(3)  observed  a  choroidal  disease  in  an  excised  eye  affected 
by  secondary  Glaucoma.  Graefe  (4),  in  1857,  held  "acute 
Glaucoma  to  be  a  choroiditis  (or  irido- choroiditis)  with 
diffuse  infiltration  of  the  vitreous  (and  aqueous) ,  with  a 
rapid  rise  of  tension  through  increase  in  the  volume  of  the 
vitreous,  compression  of  the  retina,  and  the  known  series 
of  consecutive  symptoms;"  and,  in  1869,  he  wrote  (5)  "  The 
beginning  of  Glaucoma  certainly  lies  in  the  uvea."  .  .  . 
"  We  must  admit  certain  predisposing  or  cooperating  forces, 
be  they  in  the  nerves,  vessels  or  tissues,  through-  which 
serous  choroiditis  or  irido-choroiditis  receives  the  charac- 
teristic stamp  of  inflammatory  Glaucoma."  Graefe,  not 
being  able  to  reconcile  this  with  the  symptoms  of  simple 
Glaucoma,  called  the  latter  "Amaurosis  with  optic  nerve  ex- 
cavation." Brailey  (6) ,  at  one  time  looked  upon  Glaucoma 
as  an  over  secretion  from  an  inflamed  iris,  ciliary  body,  and 
choroid,  which  resulted  rapidly  in  atrophy  of  the  affected 
tissues;  also,  that  excess  of  pigment  sometimes  in  diseased 
eyes  caused  high  tension.  In  1881,  having  found  the  pars 
ciliaris  refitue  detached  from  the  subjacent  pigment  layer 
in  ten  per  cent,  of  the  excised  eyes  with  primary  Glaucoma 
examined  by  him,  but  never  where  the  tension  was  normal 
or  decreased,  he  (7)  asked:  "  does  it  indicate  that  fluid  is 
secreted  by  the  pigment  layer  more  rapidly  than  it  can  pass 
onward  into  the  vitreous  chamber?"  In  a  later  paper, 
published  the  same  year,  Brailey  (8)  insisted  that  inflam- 
mation of  the  uvea  is  always  present  before  the  presence 
ot  phis  tension. 
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Mauthner's  Theory 

(9)  was  that  Glaucoma  is  a  choroiditis,  complicated,  in  the 
anterior  segment  of  the  globe,  by  inflammatory  symptoms, 
which  have  their  origin  in  different  regions  of  the  choroid, 
and  may  thus  affect  the  retina  at  various  points.  The  re- 
sult is  usually  a  rapid  increase  of  tension,  but  the  disease 
may  progress  without  this.  It  is  peculiar,  not  only  on  ac- 
count of  the  ^;/^^s•  tension,  but  also  because  of  "an  affection 
of  the  optic  nerve,  which  is  dependent  upon  the  process  in 
the  choroid,  but  is  not  always  present." 

Fuchs  (10),  who  is  not  a  supporter  of  the  secretion  the- 
ory, reported  in  1878  that,  in  28  out  of  57  Glaucomatous 
eyes,  he  had  seen  with  the  ophthalmoscope  atrophic  patches 
in  the  anterior  part  of  the  choroid. 

Ulrich 

(11)  has  founded  a  theory  of  hypersecretion,  with  secondary 
retention  due  to  abnormal  impermeability  of  the  iris  which 
also  becomes  attached  to  the  cornea,  and  based  upon  the 
results  of  experiments  made  by  him  on  rabbits,  whose  cor- 
nae  he  removed  so  as  to  produce  complete  anterior  syne- 
chia, as  well  as  upon  microscopical  examination  of  pieces 
of  iris  removed  from  human  Glaucomatous  eyes.  Histolog- 
ically, he  found  the  iris  atrophic  and  sclerosed  with  oblit- 
eration of  vessels;  the  ciliary  processes  hyperaemic,  with 
pigmentary  thrombosis,  "leading  to  disturbance  of  the 
circulation  of  the  blood  in  the  iris  and  ciliary  body.  .  .  , 
Immediately  following  incarceration  of  the  iris  in  the  cor- 
neal scar  there  was  chronic  hyperaemia  of  the  ciliary  pro- 
cesses, and  also  hypersecretion  of  the  aqueous,  the  demon- 
stration of  which  scarcely  required  the  use  of  fluorescine." 

"  This  hypersecretion  is  a  fundamental  factor  in  the  pro- 
duction of  Glaucoma,  and  accordingly  the  entire  theory  is 
a  secretive  theory,  the  same  that  I  advanced  in  1884,  ex- 
plaining ordinary  inflammatory  Glaucoma  as  well  as  the 
two  principal  forms  of  secondary  Glaucoma  in  man.  Im- 
peded permeability  of  the  anterior  chamber  may  be  an  ac- 
cessory cause."  It  is  a  question  whether  this  should  not 
rather  come  under  the  heading  of  retention  theories,  in 
spite  of  the  author's  distinct  assertion  to  the  contrary, 
especially  when  one  considers  that  he  speaks  elsewhere 

(12)  of  "the  increase  in  volume  of  the  vitreous  pressing  the 
iris  and  lens  forward  and  together,  and  cutting  off,  more  or 
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less,  the  pupillary  route  between  the  anterior  and  posterior 
chambers."  The  iris,  he  says,  "is  rubbed  against  the 
cornea,  becomes  hyperaemic  and  exudes  material  which 
binds  it  to  the  cornea.  This  causes  the  exit  by  the  optic 
nerve  to  be  more  used,  which,  along  with  the  increased 
tension,  produces  cupping.  The  attack  of  Glaucoma  is 
brought  on  by  all  conditions  which  interfere  with  the  blood 
circulation,  be  they  general  (heart,  etc.,)  or  special  to  the 
eye  (Mydriasis)."  Birnbacher  (13).  considering  Ulrich 
to  have  asserted  that  fluid  passes  into  the  anterior 
chamber  in  normal  circumstances  through  the  base  of  the 
iris,  and  expressing  his  inability  to  agree  with  that  state- 
ment, Ulrich  explained  that  in  Glaucoma  the  pupil  is  not 
free  on  account  of  the  increase  in  size  of  the  vitreous  push- 
ing the  lens  into  closer  contact  with  the  iris;  and  pointed 
out,  in  support  of  the  permeability  of  the  iris,  that  there  is 
fluid  in  the  anterior  chamber  in  total  posterior  synechia, 
which  could  only  get  there  through  the  iris.  To  this  argu- 
ment one  may  reply  that  Leber  said  it  was  an  open  ques- 
tion whether  some  of  the  aqueous  was  not  secreted  by  the 
anterior  surface  of  the  iris ;  while  we  know  that  the  iris  is 
usually  bulged  forward  in  such  cases;  besides  which,  a 
little  fluid  may  in  certain  cases  filter  through  an  appar- 
ently, but  not  really,  complete  posterior  synechia,  or 
through  an  atrophic  iris. 

The  Theory  of  a  Secretion  Neurosis 

was  introduced  by  Bonders  (14).  He  considered  inflam- 
matory symptoms  to  be  incidental,  and  secondary  to  in- 
creased tension.  The  ciliary  branches  of  the  fifth  nerve, 
being  irritated,  caused  a  reflex  flow  of  blood  with  excess- 
ive excretion  in  a  manner  similar  to  that  which  occurs  in 
the  glands.  The  primary  irritation  was  thought  to  be  due 
especially  to  senile  changes  involving  the  nerves  as  they 
passed  into  the  interior  of  the  eye.  Magni  found  the  cili- 
ary nerves  in  Glaucoma  to  be  constantly  atrophic.  Von 
Hippel  and  Gruenhagen  (15)  by  irritation  of  the  fifth 
nerve,  and  by  extirpation  of  the  superior  cervical  gan- 
glion, produced  hypersecretion  of  the  intra-ocular  fluid 
with  raised  tension,  which  they  held  to  support  the  neu- 
rotic theory;  and  Schmidt -Rimpler  (16),  in  1875,  thought 
that,  among  other  things,  irritative  conditions  in  the  re- 
gion of  the  trigemini  were-  important  in  influencing  the 
production  of    Glaucoma.     Schweigger  (17)  wrote,  "The 
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fact  that  nervous  irritation,  etc.,  may  occasionally  provoke 
Glaucoma  proves  that  nervous  influences  may  determine 
periodical  attacks  of  increased  tension." 

In  considering  the  former  of  these  theories,  evidence  has 
already  been  adduced  showing  that  a  mere  increase  in 
the  amount  of  fluid  in  the  interior  of  the  eye  produces 
only  a  very  temporary  rise  of  tension.  Glaucoma  is  not 
by  any  means  a  usual  feature  of  uveal  inflammation,  and 
when  it  does  occur  it  is  generally  different  from  common 
Glaucoma,  and  due  to  another  explicable  cause.  And 
Glaucoma  is  common  without  any  sign  of  such  inflammation. 
It  is  true  that  in  old  glaucomatous  eyes,  patches  of  inflam- 
mation are  frequently  met  with  in  the  choroid  and  in  the 
ciliary  region,  but  there  is  reason  to  believe  these  to  be 
among  the  many  secondary  changes  resulting  from  long- 
continued  excessive  pressure,  or  merely  accidently  associ- 
ated with  Glaucoma.  At  the  same  time  it  is  not  unlikely 
that,  in  uveas  which  are  already  diseased,  the  congestive 
or  other  disordered  states,  which  may  start  the  cycle  of 
events  which  constitute  Glaucoma,  may  be  more  easily  set 
in  motion. 

In  connection  with  the  theory  of  a  secretion  neurosis, 
little  favorable  evidence  of  value  has  been  advanced. 
Hermann  Schmidt  (18)  expressed  a  belief  that  severe  tooth- 
ache produced  increased  intra-ocular  tension;  but 
Priestley  Smith  (19),  showed  by  the  examination  of 
patients  in  a  dental  hospital  that  this  view  was  erroneous. 
Pain  in  the  fifth  nerve,  as  in  any  other  nerve,  might  start 
Glaucoma ;  but  probably,  neither  directly  nor  reflexly,  but 
rather  by  inducing  exhaustion  and  sleeplessnes,  and  its 
common  occurrence  in  Glaucoma  can  best  be  explained  as 
a  secondary  result  of  the  pressure  on  the  nerves  within  the 
eye,  which  is  supported  by  the  fact  that  relief  generally 
immediately  appears  on  reduction  of  the  tension.  Weber 
(20)  endeavored  unsuccessfully  to  produce  Glaucoma  by 
dividing  nerves,  tying  them,  passing  threads,  glass,  etc., 
into  the  eye,  as  well  as  by  paralyzing  the  sympathetic, 
and  irritating  the  fifth  nerve. 

Retention  Theories. 

The  discovery  of  certain  pathological  changes  in  the 
outlets  of  the  now  better  understood  circulatory  system  for 
the  intra-ocular  fluid,  along  with  the  apparent  insuffici- 
ency of  the  hypersecretion  theories,  brought  into  great  and 
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Fig-.  3  shows  the  angle  of  the  anterior  chamber,  tlie  rehitionships  uf 

the  cornea,  iris,  ciliary  body,  Sehlenmrs  canal,  and 

lens    in    a    normal    eye. 


Fig.   4.     Primary  absolute  glaucoma,  without  operati(.n.     The 
was    cataractous,    and  there  was    cystic    degeneration   cf 
the  iris.     This  section  should  be  compared  with 
that  of  the  normal  eye. 


Fig.  5.     (ilaueoma  of  long  standing,  Avith  peripheral  anterior  synechia . 
slirinking  of  iris,  ectropion  of  uveal  prigment.  and  ante- 
rior displacement  of  the  sphincter  of  the  iris. 
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enduring  prominence  the  idea  that  it  is  not  so  much  an 
increased  inflow  as  an  obstructed  outflow  which  lies  at  the 
bottom  of  raised  tension  with  all  its  consequences,  Knies 
and  Weber  were  not  the  first  to  notice  these  changes,  but 
nearly  simultaneously  they  first  observed  their  importance, 
and  brought  it  before  the  profession,  though  not  with  the 
same  explanation.  It  has  been  pointed  out  by  H.  Snellen 
that,  though  H.  Mueller  is  generally  credited  with  first 
noticing  this  condition  in  1858,  Bonders  (22)  mentioned  in 
1855  "the  diminution  of  the  anterior  chamber  through  adhe- 
sion of  the  periphery  of  the  anterior  surface  of  the  iris  with 
the  posterior  surface  of  Descemet's  membrane,  simply  as  a 
consequence  of  increased  pressure  through  exudation  pro- 
cesses in  the  hind  part  of  the  eye."  Mueller  (23)  said,  in 
1858  "The  iris  adheres  with  its  ciliary  border  to  the  peri- 
phery of  the  cornea,  whilst  it  separates  very  easily  from 
the  ciliary  body;"  and,  "the  iris  adheres  with  its  peri- 
phery more  closely  to  the  sclera  than  to  the  ciliary  body, 
as  frequently  happens  in  such  cases."  Schmidt-Rimpler 
(24),  in  1875,  mentioned  having  observed  the  peripheral 
zone  of  the  iris  pressed  hard  against  the  cornea,  but  in  a 
summary  does  not  include  this  among  the  important  points 
in  connection  with  Glaucoma,  except  in  saying  that  there 
are  possibilities  of  interference  in  the  outflow  of  lymph. 
In  1876,  Pagenstecher  (25)  reported  eight  eyes,  in  two  of 
which  he  had  observed  that  the  iris  and  cornea  were  in 
contact.  Knies  (26)  soon  afterward  wrote  an  account  of 
fifteen  excised  glaucomatous  eyes,  which  showed,  be- 
sides infiltration  of  various  tissues,  peripheral  anterior 
synechiae,  and  Weber  (20),  a  little  later,  followed  with  an 
account  of  certain  experiments  on  rabbits,  and  with  four 
cases  in  which  the  same  position  of  the  iris  was  present. 
Closely  behind  Weber's  paper,  came  another  from  Knies 
(27)  reporting  six  more  cases  of  the  same  kind,  after 
which  the  adhesion  appears  to  have  become  a  well  recog- 
nized condition  in  glaucoma,  and  pathologists  soon  began 
rather  to  record  cases  in  which  it  was  absent.  The  mean- 
ing of  it  has  excited  much  controversy,  which  has  greatly 
aided  the  development  of  a  true  understanding  of  the 
glaucoma  process. 
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CHAPTER  V. 
ETIOLOGY   (Continued). 

THE    THEORIES  OF  WEBER  AND    KNIES. 

Weber's  Theory. 

Weber  (lA)  endeavored  to  produce  Glaucoma  by  arti- 
ficially exciting  a  serous  choroiditis  (Graefe's  theory),  or 
through  division  and  irritation  of  nerves  (Bonder's  theory), 
but  with  as  little  success  as  he  attained  by  injections  into 
the  vitreous.  He  therefore  concluded  that  the  disease  had 
a  mechanical  causation.  He  then  tried  to  shut  off  the  ex- 
its for  the  intra-ocular  fluid,  first  by  injecting  quicksilver 
into  the  anterior  chamber  of  rabbits;  but  this  simply  de- 
stroyed the  eyes.  He  then  used  oil,  which  in  one  case  pro- 
duced a  Glaucoma-like  affection  with  iritis,  anterior  adhe- 
sion of  the  iris,  and  enlargement  of  the  cornea,  but  without 
cupping,  because  the  optic  nerve  of  rabbits  enters  the  eye 
at  an  angle  of  45  degrees.  Weber  also  specially  reported 
four  cases  in  human  eyes.  These  included  a  secondary 
and  a  simple,  as  well  as  congestive  cases,  and,  in  the  con- 
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gestive  and  secondary  cases,  the  iris  adhered  to  the  cor- 
nea, and  the  ciHary  processes  were  either  enlarged  or 
atrophic.  He  concluded  that  "In  all  cases  of  Glaucoma, 
inflammatory  and  non-inflammatory,  primary  and  second- 
ary, the  filtration  passages  are  narrowed  and  finally  closed," 
the  result  of  swelling  of  the  ciliary  processes  which  come  to 
press  upon  the  iris  behind  till  the  latter  touches  the  liga- 
mentum  pectinatum  and  back  of  the  cornea,  and  cuts  off 
from  the  angle  the  fluid  in  the  anterior  chamber. 

Knies's  Theory. 

In  the  cases  already  referred  to  which  Knies  reported  in 
1876  the  points  which  he  specially  noted  were  cellular  in- 
filtration of  iris,  cornea,  and  choroid,  with  closure  of  the 
angle,  and  cupping  of  the  optic  disc.  In  1890  he  (1)  en- 
tered fully  into  the  subject,  explaining  the  connection 
which  appeared  to  exist  between  these  conditions  and  the 
onset  of  Glaucoma.  He  separated  simple  Glaucoma  alto- 
gether and  said  it  was  another  disease.  He  advanced  the 
theory  that  in  congestive  Glaucoma  there  exists  an  irritovf, 
poison  irithin  tJie  ocular  vessels  alone,  and  that  this,  having- 
passed  within  the  tissues  of  the  eye,  sets  up  an  inflamma- 
tion in  the  channels  at  which  it  has  its  exit.  He  defined 
Glaucoma  as  a  distinct  and  peculiar  disease  "which  begins 
with  cell  infiltration  of  the  corneo-scleral  border,  the  neigh- 
boring tissue,  and  with  inflammatory  symptoms  of  the  op- 
tic nerve,  going  on  to  adhesion  of  the  periphery  of  the  iris 
with  the  cornea,  and  obliteration  of  the  spaces  of  Fontana, 
and  if  not  treated  it  leads  to  blinding  with  characteristic 
cupping  of  the  optic  nerve."  He  considers  the  infiltration 
of  tissue  round  Schlemm's  canal  to  be  present  before  y>///.s- 
tension;  and,  though  in  many  cases  the  iris  is  then  nor- 
mal, there  are  others,  especially  very  acute  cases,  in  which 
an  exudation  of  white  and  red  blood  corpuscles  and  pig- 
ment are  found  on  the  anterior  surface,  sufficient  visibly 
to  produce  adhesion  between  iris  and  cornea.  The  ciliary 
bodies  he  found  also  infiltrated  before  the  advent  of  high 
tension,  which  is  true  to  a  less  degree  of  the  ciliary  pro- 
cesses. When  a  case  is  going  to  be  acute  there  are  very 
often  signs  of  iritis  and  cyclitis;  when  less  acute  these  are 
wanting,  or  found  only  in  the  angle  or  ciliary  muscle." 
"One  receives  the  impression  that  finally  the  whole  neigh- 
horliood  of  ^Schlemm's  canal  was  after  this  cicatricially 
drawn  in,  whereby  the  iris  periphery  was  made,  through 
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shortening  and  retraction  of  the  fibres  of  the  ligamentum 
pectinatum  (Brailey)  to  lie  on  the  cornea  and  finally  to  ad- 
here to  it.  The  point  of  adhesion  and  cicatrisation  shows 
objectively  no  longer  any  sign  of  cell  filtration,"  though 
not  infrequently  some  round  cells  are  scattered  about. 
The  initial  inflammation  of  the  ciliary  body  soon  gives  way 
to  atrophy,  the  circular  muscular  fibres  in  this  condition 
turn  forward  at  an  acute  angle  toward  the  lens  (Weber)  ; 
sclerosis  ensues  (Brailey) ;  and  frequently  after  the  com- 
mencement of />/;^s•  tension  (or  as  its  cause,  according  to 
Brailey,  and  so  hetore  plus  tension)  dilatation  of  the  arter- 
ies and  thinning  of  their  walls  are  found.  The  early  con- 
gestion with  little  cellulary  infiltration  existing  in  the  ciliary 
processes  results  also,  but  to  a  less  extent,  in  atrophy. 
The  processes  lie  close  to  the  iris,  but  do  not  touch  it,  there- 
fore "Weber  finds  himself  compelled  to  say  that  his  prepara- 
tions were  much  more  convincing  when  fresh."  Weber's 
explanation  is  not  generally  applicable,  and  in  typical  cycli- 
tis  where  the  ciliary  processes  are  much  swollen,  the  results 
are  not  similar  to  ordinary  Glaucoma,  and  the  anterior 
chamber  is  deep.      (See  serous  iritis.) 

When  Fontana's  spaces  are  only  partially  blocked  in- 
crease of  tension  may  be  very  slight,  but  when  the  block- 
ade is  combined  with  hypersecretion  the  eye  is  bound  to 
become  harder.  The  cells  about  Fontana's  space  may 
press  the  fibres  asunder,  and  on  disappearing  leave  holes 
through  which  the  fluid  may  escape,  the  tension  become 
normal  or  hi  In  us  while  the  angle  is  still  blocked.  Height- 
ened tension,  he  said,  is  not  synonymous  with  Glaucoma, 
but  is  only  a  symptom. 

When  this  theory  is  compared  with  that  of  Weber,  some 
noteworthy  differences  will  be  observed.  Both  have  proved 
to  be  of  great  service  in  ocular  pathology,  not  only  on  ac- 
count of  the  main  point  upon  which  they  agree,  the  sealing 
up  of  the  filtration  angle,  but  also  because  of  the  stimulus 
they  gave  to  farther  investigation  and  discussion,  which 
requires  to  be  considered  here. 

Brailey  (2)  found  in  53  Glaucomatous  eyes  the  corneo- 
iritic  adhesion  to  be  generally  present,  and  he  admitted  the 
angle  of  the  anterior  chamber,  uncovered  externally  by 
conjunctiva,  as  normally  a  likely  place  for  the  escape  of 
fluid,  and  that  its  closure  by  impervious  iris  might  without 
doubt  be  a  factor  in  keeping  up  increased  tension,  while  it 
could  not,  he  thought,  be  its  main  cause,  for  the  adhesion 
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is  found  without  phis  tension,  and  pins  tension  is  found  with- 
without  adhesion.  While  not  denying  that  apposition  be- 
tween iris  and  cornea  might  be  primary,  Brailey  held  that 
it  was  probably  secondary  to  some  mechanical  pressure, 
evidenced  by  one  of  his  cases  where  there  was  near  con- 
tact and  no  adhesion,  and  this,  he  considered,  emanates 
from  behind  the  plane  of  the  lens,  in  the  form  of  an  in- 
creased flow  "issuing  somewhere  between  the  ciliary  mus- 
cle and  the  periphery  of  the  lens,"  but  he  did  "not  think 
that  the  advance  of  the  lens  will  account  for  it."  The  ad- 
hesion between  the  iris  and  cornea,  like  that  between  the 
external  and  internal  surfaces  of  Schlemm's  canal,  and  like 
the  increase  of  nuclei  in  that  neighborhad,  is  merely  the 
result  of  compression.  In  his  next  contribution  (3)  in  1879 
he  reported  on  the  pathological  anatomy  of  149  eyes,  some 
of  them  considered  in  the  last,  but  all  of  them  having  had 
their  tension  accurately  recorded  at  the  time  of  excision.  Of 
these,  either  the  angle  of  the  anterior  chamber  or  Schlemm's 
canal  was  closed  in  some  part  in  all  but  8  of  the  86  which 
had  plus  tension,  9  had  the  angle  free  above  and  below;  of 
the  21  which  had  tension  normal  14  had  the  angle  free 
above  and  below;  of  the  34  which  had  minus  tension,  18 
had  the  angle  free  above  and  below.  Schlemm's  canal  was 
either  quite  closed  in  some  part  of  its  circumference, 
or  barely  visible,  in  111  of  the  149  eyes.  Signs  of  inflamma- 
tion were  generally  seen  where  the  iris  was  applied  to  the 
cornea  chiefly  on  the  anterior  surface  of  the  iris  and  be- 
tween it  and  the  cornea.  In  the  next  paper  in  1881  (16) 
Brailey  asserted  that  the  increase  of  tension  follows  an 
inflammation  of  the  ciliary  body,  iris,  and  optic  nerve,  but 
chiefly  of  the  ciliary  body,  the  enlargement  of  whose  folds 
"due  to  their  vascular  turgescence"  is  indeed  the  initial 
cause  of  the  application  of  the  iris  to  the  cornea,  which  is 
nearly  always  present,  and  which  is  continued  by  pres- 
sure arising  behind.  This  may  be  taken  as  so  far  sup- 
porting Weber's  theory. 

In  1877,  Wecker  (4)  denied  the  inflammatory  character 
of  the  congestive  symptoms  of  Glaucoma,  and  in  1879  he 
says  (5),  "It  is  now  two  years  since  I  published  in  the 
Archives  of  Ophthalmology  this  sentence,  'According  to 
Bonders  the  excess  of  tension  in  Glaucoma  is  the  result  of 
Itilperseo'efioii ;  from  my  point  of  view  it  results  in  the 
majority  of  cases  from  some  check  in  excretion.'  'The 
only  difference  between  Weber  and  myself  is  that  he  uses 
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the  word  filtration  while  I  use  excretion.'  .  .  ,  .  ^  'In 
the  work  quoted  above  I  have  alluded  to  the  fact  that  the 
channels  of  filtration  discovered  by  Leber  become  narrowed 
by  hyaline  or  epithelial  masses,'  and  'I  was  the  first  to 
adopt  the  idea  that  Glucoma  resulted  from  impaired  filtra- 
tion.' ....  'I  have  always  taught  that  at  the  optic 
nerve  and  angle  of  the  anterior  chamber  alone  the  eye  is 
without  a  hyaloid  amorphous  membrane,  quite  unfit  for 
filtration." 

Pagenstecher  reported  at  the  Ophthalmological  Congress 
in  1877,  six  attempts  to  produce  Glaucoma  in  rabbits'  eyes 
by  the  injection  of  oil  into  the  anterior  chamber,  with  one 
success  in  the  production  of  increased  tension,  and  none 
in  the  production  of  cupping.  He  also  reported  cases  with 
plus  tension  and  a  free  angle,  and  others  with  minus  ten- 
sion and  a  closed  angel. 

Schnabel  (6)  in  1878  examined  thirteen  eyes  enucleated 
for  Glaucoma,  and  found  the  cornea  and  iris  merely  in 
apposition  in  one  case,  adherent  in  ten  cases,  and  not  even 
in  apposition  in  two  which  were  cases  of  glaucoma  simplex. 
The  longer  the  plus  tension,  the  more  firm  he  found  the 
adhesions,  and  the  iris  was  always  thin  at  the  adhering 
parts.  Schlemm's  canal  was  generally  normal  and  empty, 
but  sometimes  narrow  or  invisible.  "I  have  never  seen  a 
connecting  substance  which  could  have  been  supposed  to 
be  produced  by  the  agglutinated  walls  of  the  chamber  or 
to  have  preceded  or  caused  the  adhesion,"  and  he 
believes  that  there  is  no  iritis  in  common  Glaucoma. 
Schnabel  considered  as  antagonistic  to  the  Knies-Weber 
theory  the  fact  that  he  had  seen  eyes  lost  by  uveitis  pos- 
sessing an  angle  closed  by  the  contact  of  iris  and  cornea, 
'appearing  in  undoubted  inflammation  and  persisting  in 
soft  eyes;"  and  eyes  recovered  after  iridectomy  where  the 
iris  still  remained  peripherally  attached  to  the  cornea,  "in- 
flammation does  not  precede  the  adhesion  at  the  angle,  as 
Knies  says  but  follows  it."  "The  apposition  of  the  iris  and 
cornea  of  some  duration  is  the  essential  cause  for  the  oblit- 
eration of  the  angle  of  the  anterior  chamiber."  .  .  "The 
attachment  of  the  iris  to  the  ligamentum  pectinatum  is 
caused  by  a  disease  of  the  endothelial  lining  of  these  tis- 
sues, but  I  cannot  decide  whether  this  disease  is  only  the 
consequence  of  abnormal  contact  or  whether,  as  in  kera- 
to-iritis  it  is  one  of  the  effects  of  this  process."  .... 
"It  is  certain  that  it  is  not  produced  only  by  the  infiltration 
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of  the  two  surfaces."  ....  "The  obliteration  of  the 
angle  of  the  anterior  chamber  alone  is  harmless;  the  trac- 
tion of  the  origin  of  the  iris,  and  the  stretching  of  the 
sclerocorneal  margin  cause  the  increase  of  tension." 
Schnabel  also  asserts  that  the  ciliary  processes  are  not 
necessarily  swollen,  as  shown  by  a  case  of  his  where  they 
had  previously  atrophied. 

Schoeler  (7)  in  1879  produced /*/<^s•  tension  and  cupping 
in  rabbits  by  cauterising  the  corneo- scleral  margin.  Birn- 
backer  and  Czermak  (8)  considered  the  adhesion  at  the 
angel  as  a  part  of  the  general  inflammation  of  various 
grades  in  the  uveal  tract,  and  not  a  mere  symptom  of 
pressure;  and  again  Birnbacher  (17)  described  a  case 
which  caused  him  to  relinquish  the  idea  of  a  primary 
inflammation  of  the  angle. 

Schweigger  (18)  was  disinclined  to  adopt  a  retention 
theory,  and  argued  that  slight  passing  attacks  controverted 
it.  "In  what  way  does  the  filtration  angle  become  so 
quickly  blocked  up,  and  so  suddenly  restored?"  If  this,  or 
as  he  calls  it,  Leber's  theory,  were  true,  every  narrow  angle 
or  anterior  synechia  would  produce  Glaucoma.  "Rein- 
dorf  (9)  thought  that  a  shallow  anterior  chamber  is 
unfavorable  to  the  views  of  Knies,  for  with  the  initial 
blockade  at  the  angle  the  iris  should  be  pushed  back  from 
the  cornea. 

It  will  be  necessary  later  to  consider  a  modification  of  the 
Knies  and  Weber  theory,  first  published  in  1879,  ands  later 
built  up  by  prolonged  and  careful  investigations,  by 
Priestley  Smith ;  but  in  the  meantime  it  will  suffice  to  state 
that  in  some  80  glaucomatous  eyes  examined  by  himself  he 
always  found  the  angle  closed  by  apposition  of  iris  and 
cornea,  except  in  three  or  four  cases  in  which  there  was 
special  reason  for  the  absence  of  this  feature.  To  quote, 
(10)  from  his  book,  "The  ciliary  processes  are  usually 
altered,  both  in  size  and  position.  If  the  glaucoma  have 
been  of  recent  date  and  congestive  type,  they  are  en- 
larged, their  apices  extending  forward  far  beyond  the 
customary  limit.  In  such  cases  they  are  usually  in  close 
contact  with  the  iris  anteriorily,  and  sometimes  with  the- 
margin  of  the  lens  internally ;  or,  if  no  longer  in  contact, 
their  wedge -like  shape  shows  that  in  the  living  eye  they 
have  been  tightly  pressed  between  these  structures. 
Viewing  them  in  transverse  section  we  see  that  they  are 
increased  in  thickness  also,   the  spaces  between  the  pro- 
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cesses  being  narrowed,  or  even  obliterated  by  the  swelling 
of  the  lateral  convolutions.  If,  on  the  other  hand,  the  Glau- 
coma have  been  of  long  standing  the  processes  are  some- 
times much  shrunken  ard  retracted,  being  then  far  removed 
from  the  base  of  the  iris ;  but  even  in  such  cases  the  iris  base 
often  bears  the  impress  of  the  former  contact.  Between 
extreme  hypertrophy,  on  the  one  hand,  and  extreme  at- 
rophy, on  the  other,  any  degree  of  swelling  or  shrinking 
may  be  present.  The  ciliary  muscle  participates  in  these 
changes.  At  first  it  is  drawn  forward  with  the  processes; 
later  it  retracts  and  atrophies."  ....  "Some- 
times the  iris  base  adheres  to  the  processes,  and  is 
drawn  backward  when  they  retract,  so  that  its  adhesion 
with  the  cornea  is  more  or  less  torn  through;  or,  if  not 
torn  through,  the  iris  base  may  be  stretched  in  the  direc- 
tion of  its  thickness,  and  present  a  peculiar  bend  or  notch 
in  its  anterior  surface  just  at  the  limit  of  the  adhesion." 

Ulrich  (12)  said  that  Knies  did  not  explain  the  origin  of 
the  irritating  material  which  he  supposes  to  give  rise  to  the 
inflammation  which  originates  the  corneo-iritic  adhesion; 
and  as  uveal  pigment  is  evidently  carried  into  the  angle, 
why  should  not  the  cells  found  there  have  the  same  distant 
origin?  "It  has  long  been  known  that  in  fresh  cases  of 
Glaucoma  the  so-called  corneo-iritic  adhesion  is  only  a 
simple  apposition,  and  not  a  true  adhesion."  Anatomical 
conditions  and  laws  of  physics  render  it  untenable  that  the 
anterior  chamber  should  be  shallow  were  the  angular  ad- 
hesion primary,  but  it  is  quite  otherwise  when  the  retention 
is  behind  the  iris. 

Galezowski  (13)  in  1894  had  "almost  always,  if  not  al- 
ways, found  changes  of  the  canal  of  Schlemm,  of  the  lymph 
channels  in  the  sclera,  of  the  choroid,  and  of  the  optic 
nerve  itself,  whence  arises  the  conviction  that  in  the  oblit- 
eration, partial  or  total,  of  the  canal  of  Schlemm,  resides 
the  principal  cause  of  Glaucomatous  affections."  He  quoted 
two  cases  of  Glaucoma,  secondary  to  dislocation  of  the  lens, 
which  seemed  to  show  that  the  high  tension  was  produced 
by  the  lens  pressing  forward  against  the  iris,  the  tension 
diminishing  on  the  head  being  thrown  back. 

Bitzos  (14)  wrote,  "It  is  necessary  to  reject  all  theories 
explaining  Glaucoma  by  localizing  the  lesion  in  the  sclera, 
choroid  or  zonule,  for  several  reasons;  above  all  because 
they  do  not  explain  the  propulsion  of  the  iris.     One  is  thus 
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compelled  to  find  the  cause  behind  the  lento-zonular  dia- 
phragm." 

Knies  (15)  has  recently  recorded  a  series  of  experi- 
ments on  the  eyes  of  dogs  with  the  avowed  object  of 
demonstrating  "the  passages  of  outflow  from  the  vitreous 
and  aqueous  by  means  of  the  changes  which  substances 
capable  of  provoking  irritation  and  inflammation  excite  in 
their  passage  through  the  walls  of  the  eye-ball."  It  is  ap- 
parent from  this  paper  that  its  author  still  holds  that  the 
adhesions  at  the  angle  of  the  anterior  chamber  are  due  to, 
irritation  set  up  by  what  might  be  termed  a  specific  Glau- 
coma poison,  as  it  passes  out  of  the  eye,  and  he  endeavors 
to  reconcile  all  the  results  of  his  experiments  with  this 
idea;  but,  as  the  unprejudiced  observer  must  admit,  with 
indifferent  success.  He  first,  as  he  did  before,  overcomes 
the  difficulties  which  confront  him  in  connection  with  simple 
Glaucoma  by  putting  it  entirely  out  of  court,  on  the  very 
doubtful  ground  that  it  is  not  Glaucoma  at  all ;  and  then, 
confining  himself  to  inflammatory  cases,  calls  the  disease 
"Irido-cyclitis  in  which  the  anterior  channels  of  outflow  of 
the  eye  are  occluded,  temporarily  at  first,  afterward  per- 
manently." This  is  to  be  distinguished  from  ordinary 
Irido-cyclitis  "by  the  fact  that  in  the  latter  the  nocuous 
element  has  from  the  outset  its  seat  in  the  iris  and  ciliary 
processes,  while  in  the  former  it  circulates  in  the  vitreous 
and  aqueous,  and  in  its  exit  from  the  eye  causes  an  inflam- 
mation of  the  iris  and  ciliary  body  starting  from  the  region 
of  the  angle  of  the  anterior  chamber.  It  must  be  admitted 
that  in  the  genuine  Glaucomas  we  can  make  no  definite 
statements  in  regard  to  the  nature  of  this  element;  while 
in  the  secondary  Glaucomas,  /.  e.  in  those  for  which  we 
know  an  exciting  cause,  whether  it  be  a  malignant  tumor, 
a  luxated  lens  or  retinal  haemorrhages,  we  must  assume  an 
existence  of  such  an  element  circulating  in  the  vitreous." 
But  no  such  hypothesis  is  really  required,  for  Glaucoma 
in  all  these  and  other  conditions,  has  been  explained  in  a 
manner  which  is  simpler,  more  evident,  more  inclusive,  and 
which  does  not  necessitate  the  designation  of  the  quieter 
forms  by  another  name. 

Knies  introduced  into  the  vitreous  (a)  olive  oil,  (b)  di- 
lute oil  of  turpentine,  (c)  strong  oil  of  turpentine,  and  (d) 
a  mixture  of  unguentum  hydrargyri  cinereum,  olive  oil, 
and  oil  of  turpentine.  In  every  case  in  which  dilute  oil  of 
turpentine  was  used  an  attack  of  Glaucoma  set  in  about 
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six  hours  later,  and  Knies  claims  this  as  the  first  series  of 
experiments  in  which  Glaucoma  has  been  artificially  pro- 
duced. (See  Weber,  p. 72,  and  Pagenstecher,  p.  71.)  The 
attacks,  which  were  all  transitory,  were  characterized  by 
the  usual  signs :  marked  increase  of  tension,  mydriasis,  and 
sometimes  slight  vapor-like  opacity  of  the  center  of  the 
cornea."  That  the  Glaucoma  was  transient  is  explained 
on  the  hypothesis  that  an  albuminous  excretion,  apparent, 
though  slight,  coagulation  in  the  vitreous  and  aqueous 
blocked  up  the  channels  of  excretion,  and  afterward  con- 
tracted so  as  to  permit  of  the  passage  of  the  aqueous. 
Knies  does  not  say  that  the  anterior  chamber  was  shallow, 
nor  does  he  explain  how  a  mere  blockade  of  the  channel 
of  exit,  even  with  a  subsequent  local  inflammation,  could 
produce  such  a  condition,  which  on  the  face  of  it  appears 
to  be  impossible;  while,  if  the  anterior  chamber  was  deep, 
the  plus  tension  might  also  have  been  due  to  the  filling  of 
the  angle  with  the  injected  oil. 

The  strong  oil  of  turpentine  proved  too  irritating  and  was 
abandoned,  and  the  simple  olive  oil  turned  out  to  be  in- 
fectious and  had  disastrous  results  of  no  value  in  this  con- 
nection. The  "oleum  cinereum"  acted  in  a  much  more 
active  manner  than  the  dilute  oil  of  turpentine,  and  pro- 
duced inflammatory  reaction,  what  Knies  called  "Glaucoma 
imminens"  without  increased  tension  (in  fact  not  Glaucoma 
at  all) ,  "since  the  action  of  the  liquids  used  by  me  was  ob- 
viously different  in  a  qualitative  way  from  that  of  the  pro- 
ducts of  tissue  metamorphosis  that  are  the  efficient  agents 
in  human  Glaucoma."  .  .  .  "Obviously,  in  order  to  in- 
sure the  development  of  a  fully  fledged  Glaucoma,  the  in- 
flammatory agent  iuusf  act  contiiuiouxbj,  hut  less  intensely 
than  the  material  that  I  used,  /.  e.  must  probably  act  like  a 
substance  secreted  by  a  growing  malignant  tumor." 
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TWO  CASES  OF  VERNAL  CATARRH  IN  WHICH  THE 
ROLLER  FORCEPS  WERE  EMPLOYED 
WITH  GOOD  EFFECT. 

By  Samuel  Theobald,  M.  D., 

CLINICAL     PROFESSOR     OF    OPHTHALMOLOGY    AND     OTOLOGY     IN     THE 
JOHNS    HOPKINS    UNIYERSITY;    OPHTHALMIC    AND   AURAL 
SURGEON,   JOHNS  HOPKINS    HOSPITAL,  BALTIMORE. 

The  treatment  of  vernal  catarrh,  and  especially  of  that 
variety  in  which  the  palpebral  conjunctiva  is  involved,  is 
usually  SO  very  unsatisfactory  that  one  need  not  hesitate 
to  report  even  a  single  case  in  which  a  departure  from 
routine  therapeutic  measures  has  yielded  comparatively 
favorable  results. 

In  Maryland,  as,  I  believe,  in  other  sections  of  the 
United  States,  vernal  catarrh  is  a  rare  affection,  neverthe- 
less I  have  from  time  to  time  met  with  a  considerable 
number  of  these  cases,  usually  in  hospital  practice,  but 
occasionally  among  my  private  patients.  The  two  different 
types  of  this  disease,  that  in  which  the  peri-corneal  con- 
junctiva is  the  seat  of  hypertrophic  changes,  and  that  in 
which  the  palpebral  conjunctiva  is  involved,  have,  I 
think,  been  about  equally  represented;  and  I  may  add 
that  I  cannot  recall  a  single  instance  in  which  I  have  met 
with  both  types  co-existing  in  the  same  individual — an 
experience  which,  I  imagine,  is  somewhat  unusual. 
My  cases  have  been  nearly  equally  divided  between  the 
sexes  and,  in  accordance  with  the  rule,  have  almost 
always  been  encountered  in  young  persons.  In  one 
instance  the  typical  palpebral  variety  of  the  disease  was 
met  with  in  a  father  and  son,  and  in  anothor  the  same 
type  of  the  affection  occurred  in  two  sisters.  A  sufficiently 
large  proportion  of  my  cases  to  make  the  fact  seem  worthy 
of  remark  have  occurred  in  children  of  German  parentage. 

As  to  treatment,  1  have,  in  the  peri-corneal  variety  of 

the  disease,  derived  some  benefit  from  atropia  and  yellow 

oxide  of  mercury  ointment  combined    with    the    internal 

administration  of  the  iodide  of  iron.     A  collyrium  of  sul- 
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phate  of  zinc  and  boracic  acid  has  also,  at  times,  appeared 
to  be  of  use.  In  the  palpebral  variety,  in  which  the  papillae  of 
the  conjunctiva  of  the  upper  lid  (I  have  never  met  with  this 
same  condition  in  the  lower  lid)  become  so  greatly  hyper - 
trophied  and  subsequently  flattened,  I  have,  heretofore, 
obtained  only  the  most  meagre  results  from  the  various  ther- 
apeutic measures  which  I  have  employed.  In  two  cases  of 
this  character,  however,  which  have  recently  come  under 
my  care  I  have  employed  Knapp's  roller  forceps  as  they 
are  used  in  trachoma,  and  as  in  one  of  these  the  result  has 
been  most  gratifying  and  in  the  other,  a  chronic  and 
unusually  severe  case,  undoubted  benefit  has  followed,  I 
have  thought  it  worthwhile  to  report  them  briefly. 

Case  1.  Miss  X,  about  16  years  of  age,  the  daughter  of  a  physi- 
cian of  German  birth  practicing  in  Bahimore,  consulted  me.  in 
Nov.  1895,  in  reference  to  a  recent  inflannnation  of  the  left  eye. 
Some  conjunctival  injection,  accompanied  by  considerable  swelling 
of  the  upper  lid,  was  observed.  On  the  left  side  of  the  neck  there 
was  an  enlarged  lymphatic  gland,  which  subsequently  siippurated. 
Upon  evei'sion  of  the  upper  lid  a  marked  palpebral  conjunctivis  was 
discovered,  which  led  me  at  first  to  suppose  tliat  1  had  to  do  either 
with  an  unusually  severe  follicular  conjunctivitis  o,r  a  conmiencing 
trachoma.  At  this  visit  a  collyrium  of  alum  and  boracic  acid  was 
prescribed  and  the  patient  was  put  upon  the  iodide  of  iron.  Subse- 
quently mercurial  ointment  was  ordered  to  be  nibbed  upon  the 
outer  surface  of  the  swollen  upper  lid. 

Under  this  treatment  little  change  for  the  better  took  place,  and  it 
soon  became  evident,  as  the  characteristic  hypertrophic  changes  in 
the  pupillae  of  the  palpebral  conjunctiva  developed,  that  I  had  to 
deal  with  a  case  of  vernal  catan-li.  Acting  upon  the  suggestion  of 
Van  Milligen,  of  Constantinople,  who  has  liad  a  large  experience  in 
the  treatment  of  this  affection,  I  now  substituted  for  the  alum  and 
boracic  acid  a  collyrium  of  acetic  acid:  acid  acetic  dil.  gtt.  ii.  to  aq- 
destil.  5i--  '^^ill  continuing  the  inuncti(ms  of  mercurial  ointment  to 
tge  lid. 

Not  to  prolong  unduly  the  liistory  of  the  case,  I  may  state  briefly 
that,  after  this  treatment  had  been  kept  up  for  two  months  without 
appreciable  improvement  manifesting  itself,  I  decided  to  use  the 
roller  foi-ceps  of  Knapp.  It  was  only  necessary  to  use  them  once, 
for  a  rapid  and  marked  change  for  the  better  was  almost  immedi- 
alsly  observed.  The  forceps  were  used  on  ]\larch  11th,  1896. 
Two  days  later  my  notes  state  "lid  looking  very  much 
smoother."  April  25th  the  note  reads  ''eye  much  better,"  and  on 
June  20th  "very  much  better.  Lid  nearly  free  from 'granulations.'  *" 
Sept.  5th  "Eye  about  well.  The  upper  retro-tarsal  fold  seems  nor- 
mal, and  there  is  only  a  trace  of  'roughness'  at  two  points  on  inner 
surface  of  lid,  over  cartilage."  The  acetic  acid  collyrium,  which  had 
been  continued,  was  now  directed  to  be  used  only  twice  a  day  and 
the  application  of  the  mercurial  ointment  was  stopped.  In  April  the 
opposite  eye  for  a  short  time  showed  some  hypersemia  of  the  conjunc- 
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tiva  and  lachryinatioii.  hut  these  sodu  disappeared,  and  there  lias 
beeu  no  further  trouble  with  it. 

The  patient  was  seen  last  a  few  days  since  (Dec.  12th j.  Althoug'h 
she  had  neglected  to  use  the  drops  for  some  time,  the  eye  was  feel- 
ing and  looking  well.  At  only  one  point  on  the  palpebral  conjunc- 
tiva, over  the  cartilage,  there  was  a  mere  trace  of  the  former  "'rough- 
ness.'" I  may  add  that  the  hypertrophied  papilla?  in  this  case  were 
not  tough  and  flattened,  as  we  find  them  in  cases  of  longer  stand- 
ing, and  as  they  were  in  the  one  which  follows. 

Case  II.  D.  S.,  aged  9,  was  first  seen  at  the  dispensary  of  the 
Johns  Hopkins  Hospital.  Jan.  2oth,  18U6.  He  presented  one  of  the 
most  typical  cases  of  vernal  catarrh  of  the  palpebral  conjunctiva  I 
have  ever  met  with.  Both  eyes  were  affected,  the  inflammatory 
changes  in  each  being  confined  to  the  conjunctiva  of  the  upper  lid. 
His  father,  a  Hebrew,  of  German  bii'th,  who  accompanied  him,  and 
who,  himself,  showed  unmistakable  traces  of  a  declining  disease  of 
the  same  type,  which  he  had  suffered  with  for  many  years,  stated 
that  his  sf)n  had  had  trouble  with  his  eyes  from  birth — a  statement 
wliich  was  not  thought  to  be  strictly  accurate — and  that  he  had  re- 
ceived treatment  at  various  institutions.  The  conjunctival  surface 
of  each  upper  lid  presented  the  typical  "tessellated"  appearance,  the 
gi-eatly  hypertrophied  follicles  being  flattened  and  very  tough.  The 
ocular  conjunctiva^  were  somewhat  hyper*mic.  but  showed  no  other 
evidence  of  disease. 

A  collyrium  of  acetic  acid  (of  the  strength  mentioned  in  case  I.) 
was  prescribed,  and  was  used  for  two  months  without  producing  any 
appreciable  change  for  the  better.  Api'il  4th  the  roller  forceps  were 
used  upon  the  left  eye.  A  sHght  improvement  followed,  and  on  May  5th 
both  eyes  were  similarly  dealt  witli.  During  the  summer  I  lost  sight 
of  the  case,  but  in  the  autumn  (mce  more  took  charge  of  it.  and,  on 
Sept.  30th,  used  the  forceps  again  on  each  eye.  An  unmistakable 
change  for  the  better  resulted — a  diminution  in  the  size  of  the  hy- 
pertrophied follicles  and,  probably,  a  decrease  in  their  numljer. 
Encouraged  by  this  result,  I  repeated  the  f)peration  on  Oct.  27th  and 
found  within  a  week  a  more  decided  improvement  than  had  been 
observed  after  any  previous  use  of  the  forceps. 

The  case  is  still  under  observation,  and  it  cannot  as  yet^ 
by  any  means,  be  claimed  that  it  is  "out  of  the  woods;" 
but,  I  think,  in  view  of  its  very  chronic  character,  the 
change  for  the  better  which  has  already  taken  place  is  en- 
couraging, and  warrants  the  belief  that  a  cure  will  be  ef- 
fected at  no  very  distant  day.  The  use  of  the  roller  for- 
ceps, I  anticipate,  will  have  to  be  repeated,  perhaps  several 
times,  before  a  complete  absorption  of  the  hypertrophied 
follicle  is  brought  about.  The  acetic  acid  collyrium..  I 
should  add,  has  been  continued  up  to  the  present  time. 
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IV. 

THE  CLASSIFICATION  OF  OCULAR  DEVIATIONS. 

We  have  seen  in  Section  II.  of  this  brochure  that  as 
physiologists  we  have  to  consider  not  only  the  movements 
of  the  individual  muscles  and  the  relative  power  of  the 
latter,  but  also,  and  more  particularly,  the  associated  move- 
ments of  the  eyes  produced  by  the  coordinated  actions  of 
these  muscles.  It  seems  obvious  that  the  same  principles 
which  we  apply  to  the  physiology  of  the  ocular  movements 
should  also  be  applied  to  their  pathology,  and  that  in  classi- 
fying motor  disorders  of  the  eye  we  should  concern  our- 
selves not  sinipln  with  tlie  disorders  and  ireaknes.^es  of  the 
muscles  as  such,  but  also  with  the  affections  of  all  the  rarious 
movements  of  which  either  ei/e  alone  or  both  eijes  togtther 
are  susceptible.  Reasoning  in  this  way,  we  shall  ask  if  we 
do  not  in  actual  practice  meet  with  pathological  conditions 
which  may  be  classified  into  the  following  groups,  corre- 
sponding to  the  physiological  groups  which  we  have  al- 
ready studied? 

(1)  Disorders  of  individual  muscles. 

(2)  Disorders  of  associated  parallel  movements. 

(3)  Disorders  of  convergence. 

(4)  Disorders  of  divergence. 

(5)  Disorders  of  sursumvergence. 

(6)  Disorders  of  the  rotation  (or  swivel)  movements. 

I  think  that  we  have  a  sufficient  number  of  clinical  facts 
to  enable  us  to  give  an  affirmative  answer  to  this  query. 

For  example,  we  meet  with  quite  a  number  of  cases  in 
which  the  power  of  convergence  is  weak — a  state  that  we 
might  attribute  (as  indeed  it  often  is  attributed)  to  an  in- 
trinsic weakness  of  the  interni,  were  it  not  for  the  fact  that 
the  working  of  the  latter  in  associated  parallel  movements 
is  quite  normal.  Here  then,  evidently,  it  is  the  function  of 
convergence  that  is  at  fault  and  not  the  action  of  the  in- 
terni per  se.  Similarly  we  find  excessive  divergence  action 
which  can  not  be  attributed  to  weakness  of  the  interni, 
since  the  latter  act  normally  both  in  convergence  and  in 
lateral  movements,  nor  yet  to  excessive  strength  of  the  ex- 
terni  as  such,  since  the  latter  in  associated  parallel  move- 
ments do  not  carry  the  eye  too  far  outward.  In  this  case, 
therefore,  it  is  the  function  of  divergence,  and  not  the 
power  of  the  interni,  or  externi,  that  is  at  fault.     Both  this 
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condition  and  the  preceding  one  exhibit  the  common  symp- 
tom of  divergence  in  fixation  and  would  hence  ordinarily 
be  classed  together  as  examples  of  exophoria;  but  in  classi- 
fying them  thus  we  should  be  naming  not  the  disease  but 
the  symptom.  The  symptom,  moreover,  while  the  most  ob- 
vious, is  not  necessarily  the  most  important  feature  of  the 
condition  in  question ;  and  in  our  therapeusis  we  aim  not 
so  much  to  abrogate  the  exophoria  per  se,  as  to  remove  the 
state  (defective  convergence,  excessive  divergence)  caus- 
ing the  exophoria. 

Similar  instances  might  be  given  of  other  varieties  of 
motor  disorders  in  which  also  f/te  fiinc/ion  inrolred  is  an 
orular  movement  and  not  an  ocular  muscle.  The  considera- 
tion of  these,  however,  will  be  deferred  until  later  when 
they  can  be  discussed  more  in  detail ;  those  given  above 
being  regarded  as  sufficient  for  purposes  of  illustration. 

If,  then,  any  one  of  the  ocular  motor  functions  may  be 
involved  independently  of  the  rest,  we  must  next  inquire 
what  may  be  the  nature  of  the  lesion  affecting  it.  In  ans- 
wer to  this  it  may  be  said  that  any  motor  function  may  be 
deranged  in  either  one  of  three  ways. 

(1)  It  may  be  performed  inadequately  or  not  at  all — de- 
ficiency of  movement  (  Jfi/pokinesis  ). 

(2)  It  may  be  performed  excessively — excessive  move- 
ment (  Hi/perliinesis  ). 

(3)  It  may  be  performed  irregularly  or  in  successive 
phases  of  excess  and  inadequacy — irregular  movement 
(  ParaJtinesis ). 

To  the  question  whether  disorders  having  these  various 
characters  are  actually  encountered  in  connection  with  the 
ocular  movements,  clinical  facts  once  more  enable  us  to 
give  an  affirmative  answer.  It  must,  however,  be  under- 
stood that  these  conditions,  namely  hypokinesis,  hyper- 
kinesis  and  parakinesis,  may  be  present  in  very  varying 
degrees.  Thus  weakness  (hypokinesis)  may  vary  all  the 
way  from  a  slight  and  transient  enfeeblement  to  a  complete 
paralysis;  and,  similarly,  excessive  action  (hyperkinesis) 
may  range  from  a  moderate  degree  of  over-action  to  an 
intense  and  permanent  spasm.  It  thus  happens  that  there 
are  some  deviations  so  slight  as  to  be  habitually  corrected 
by  the  supplementary  effort  that  the  patient  is  able  to  ex- 
ert (  Superahle  deviation, Latent  strahismus,lIeteropJun'ia  ): 
while  there  are  other  deviations  so  great  that  the  patient 
can  overcome  them  with  difficulty  if  at  all,  and  which  are 
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hence  more  or  less  constantly  present  ( InsuperahJe  devia- 
tion, Manifest  squint,  Heterotvopia ).  These  latter  again 
are  divided  according  to  the  constancy  of  their  occurrence 
into  Intermittent,  when  present  at  intervals,  Periodic,  when 
recurring  regularly  under  certain  conditions  {e.  g.  in  con- 
vergence), and  Constant.  It  should  be  borne  in  mind, 
however,  that  these  distinctions  all  represent  differences 
simply  of  degree  and  not  of  kind. 

The  foregoing  considerations,  confirmed  and  modified  by 
the  results  of  the  examination  of  quite  a  large  amount  of 
clinical  material,  have  led  me  to  propound  the  following 
classification  of  the  motor  anomalies  of  the  eye. 

CLASSIFICATION   OF   THE    MOTOR    ANOMALIES    OF    THE 
EYE.    OCULAR  DEVIATIONS  IN  GENERAL  DUE  TO 

I.  Anomalies  of  Individual  Muscles  or  of  their  Nerve-nuclei. 
{a)    Under-action .     The  muscle  works  inefficiently. 

1.  Because  the  nniscle  itself  is  ill-developed  or  atrophied  (Struc- 

tural Squint),  or  because  its  attachments  are  unfavorable  for 
effective  action  (Insertional  Squint). 

2.  Because  of  impairment  of  the  nei-\'e  or  nerve-nucleus  supply- 

ing the  muscle  (Paretic  Squint). 
[h.)   Orer-action.     The  muscle  works  excessively. 

1.  Because  the  muscle  itself  is  over-developed  (Structural  Squint) , 

or  because  its  attachments  are  favorable  for  effective  action 
(Insertional  Squint). 

2.  Because  of  over-excitation  of  the  nerve  or  nerve-nucleus  sup- 

plying the  muscle  (Spastic  Squint), 
(c.)  Perverted  action.     Clonic  spasm  of    individual   muscles    (some 
rare  forms  of  Nystagmus). 

II.  Anomalies  of  the  Association  Centres  for  Parallel  Movements. 
(«.)  Under-action.  Producing  an  equal  impairment  in  the  move- 
ment of  both  eyes  either  (1)  up,  (2)  down,  (3)  to  the  right, 
(4)  to  the  left,  or  (5)  obliquely,  or  (0)  an  equal  impairment 
of  the  rotary  (swivel)  movements  of  the  two  eyes.  (Associ- 
ated Paralysis,  Conjugate  Paralj1:ic  Deviation.) 

{h.)  Orer-action.  Producing  an  equal  excessive  movement  of  both 
eyes  in  the  same  direction  (Associated  Spasm,  Conjugate 
Spastic  Deviation). 

(c.)  Perverted  action.  Clonic  Spasm  (Ordinary  Nystagmus;  includ- 
ing Lateral,  Vertical,  Rotary  and  Mixed  Nystagmus). 

III.  Anomalies  of  the  Centre  for  Convergence-Movements. 

{a.)  Tender-action.  Convergence-Insufficiency  (producing  one  va- 
riety of  Comitjuit  Divergent  Squint  or  Exophoria). 

1.  Accommodative  (due  to  relaxed  accommodation  in  myopes). 

2.  Non-accommodative. 

(6.)   Over-action.     Convergence-Excess    (producnig    one    form    of 
Comitant  Divergent  Strabismus  or  Esophoria). 
1.  Accommodative  (due  to  excess  of  accommodation  in  liyperme- 
tropes. ) 


88  NEW  CLASSIFICATION  OF  MOTOR  ANOMALIES. 

2.  Non-accommodative. 

IV.  Anomalies  of  the  Centre  for  Divergfence  Movements. 

(a.)  Under-action.  Divei'gence-Insuflficiency  (prochieing:  one  form 
of  Comitant  Convergrent  Squint  or  Esophoria). 

(6.)  Over-action.  Divergence  excess  (producing'  one  form  of  Com- 
itant Divergent  Squint  or  Exophoria ) . 

V.  Anomalies  of  Sursumvergence. 

(a.)     Under-action.     Sursumvergence-Insutficieucy. 

(6.)  Over-action.  Sursumvergence-Excess  (producing  constant  or 
intermittent  vertical  divergence  of  the  visual  lines;  includ- 
ing cases  in  which  one  visual  line  is  habitually  above  (Spas- 
tic Right  or  Left  Hyperphoria),  and  cases  in  which  some- 
times one,  sometimes  the  other,  rises  higher  (Alternating 
Hyperphoria). 

VI.  Anomalies  of  Rotation  (Swivel  oi'  Torsion)  ^Movements. 

(a.)  Habitual  or  intermittent  divergence  of  the  Vertical  meridians 

(Cyclophoria-Divergens) . 
{h.)  Convergence  of  the  vertical  meridiaus  (Cyclophoria  Converg- 

ens). 

VII.  Mixed  Forms.     Many  varieties  including  particularly — 

(a.)  Convergence-Insufficiency  comljined  with  Divergence-Excess. 

(5.)  Convergence-Insufficiency  cf)mliined  with  Divergence-Insuffi- 
ciency. 

(c.)  Convergence-Insufficiency,  simple  or  complicated,  combined 
with  under-action  or  over-action  of  one  or  more  of  the  lat- 
eral or  vertical  muscles. 

{d.)  Convergence-Excess  combined  with  Divergence-Insufficiency. 

(e.)  Convergence-Excess  combined  with  Divergence-Excess. 

(/.)  Convergence-Excess,  simple  or  comi)licated,  combined  with 
under-action  or  over-action  of  one  or  more  of  the  lateral  or 
vertical  muscles. 

ig.)  Undei'-action  of  one  nmscle  comlnued  with  over-action  of 
another. 

Before  taking  up  the  study  of  the  individual  anomalies, 
it  is  well  to  consider  one  or  two  features  common  to  all  of 
them. 

Comitant*  and  Non=comitant  Deviations.  A  wide  differ- 
ence exists  both  as  regards  symptoms  and  physical  signs 
between  motor  disorders  in  which  the  amount  of  deviation 
constantly  changes  according  to  the  direction  of  the  gaze 
( iSfon-comitant  deviations)  and  those  in  which  it  remains 
the  same  (  Oomitanf  deviations  ).  The  former  is  apt  to  be 
much  the  more  troublesome  of  the  two  to  the  patient,  par- 
ticularly when  the  deviation  keeps  changing  while  the  eyes 
are  executing  associated  parallel  movements.  This  is  ap- 
parently due  to  the  fact  that  the  symptoms  occasioned  by 
the  deviation,  changing  as  they  do  with  every  alteration  in 


'The  word  "comitant"'  is  here  employed  in  preference  to  the  more  usual  "con- 
comitant "  as  being  both  briefer  and  etymologically  better. 
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the  position  of  the  eyes,  cannot  be  allowed  for  nor  be  as 
readily  ignored  as  when  they  are  constant. 

That  is,  since  the  patient  sometimes  sees  single,  sometimes  double, 
i.  e.  is  affected  with  an  eiTor  of  varying  amount,  he  cannot  as  readily 
make  allowances  for  his  peculiar  state  of  vision  as  if  he  saw  double 
all  the  time  and  had  a  constant  error  to  contend  with.  Moreover,  it 
is  less  easy  for  the  eye  to  suppress  a  false  image  when  the  latter,  in- 
stead of  occupying  always  the  same  spot  upon  the  i-etina.  as  it  does 
in  comitant  deviations,  occupies  a  number  of  different  spots  in  suc- 
cession, as  it  does  in  the  case  of  a  non-comitant  deviation.  Hence 
the  diplopia  tends  to  persist  much  longer  in  non-comitant  disorders 
than  in  those  that  are  comitant.  Besides,  the  very  fact  that  the  de- 
flection is  changeable  in  amount  is  the  cause  of  the  most  trying  symp- 
toms (false  projection  and  vertigo)  of  a  non-comitant  deviation:  and 
when  the  deflection  becomes  constant  in  quantity  for  all  directions  of 
the  gaze,  these  symptoms  are  ajjt  to  disappear. 

It  is  obvious  that  an  affection  of  the  indiriduat  ocular  muscles, 
whether  in  the  direction  of  excess  or  of  deficiency,  must  cause  a 
non-comitant  deviation,  the  angle  between  the  two  visual  lines  be- 
coming greater  and  greater  the  more  the  eyes  are  carried  in  the 
direction  in  which  the  muscles  in  question  normally  exert  their  great- 
est influence.  Thus  in  a  paralysis  of  the  right  externus  the  right,eye 
will  lag  more  and  more  behind  its  fellow  in  proportion  as  the  eyes 
are  carried  to  the  right;  and  in  paralysis  of  the  right  superior  rectus 
the  right  eye  will  fall  more  and  more  below  the  level  of  the  other, 
the  more  the  attempt  is  made  to  direct  the  gaze  up  and  to  the  right. 
In  fact,  it  is  by  this  very  changeableness  or  non-comitaucy  of  the 
deviation  that  we  make  our  diagnosis  of  the  existence  of  muscular 
paralysis  or  spasm. 

On  the  other  hand,  a  deviation  due  simply  to  an  over- action  or 
under-action  of  either  dirergence  or  convergence  will  not  change  in  the 
performance  of  associated  lateral  or  vertical*  movements,  as  long  as 
the  object  of  fixation  does  not  appreciably  approach  or  recede  from 
the  eyes.  For,  for  any  given  distance,  the  amount  of  convergent  or 
of  divergent  action  will  be  constant  and  the  excess  or  deficiency  of 
this  action  will  also  be  constant,  no  matter  whether  the  eyes  are  look- 
ing straight  ahead,  or  laterally,  or  up  or  down.  If,  however,  the  dis- 
tance of  the  object  of  fixation  from  the  ej"e  is  altered,  the  amount  of 
convergent  or  di^'ergent  action  changes  also,  and  in  general  the 
amount  of  deflection  will  change  as  well.  Thus  in  a  pure  conver- 
gence-insufficiencj-  the  deviation  will  become  more  and  more  appar- 
ent as  the  limit  of  convergence  is  approached  and  will  disappear  alto- 
gether when  the  convergence  is  relaxed,  /.  e.  when  the  patient  is 
looking  at  a  distance.  In  tlie  case  of  a  divergence-insufficiency  the 
reverse  will  hold  good. 

In  anomalies  of  associated  parallel  morements\\wnwXio\\fmt  the  eyes 
are  strictly  comitant,  and  in  fact  the  visual  lines  remain  everywhere 
parallel,  since  the  ocular  movements,  while  either  restricted  or  in  ex- 
cess in  some  given  direction,  are  restricted  or  in  excess  to  the  same 

*This  statement  is  not  absolutely  accurate,  for,  owing  to  the  fact  that  the  visual 
lines  tend  to  diverge  when  the  gaze  is  directed  upward  and  to  converge  when  they 
are  directed  downward,  an  exophoria  other^vise  comitant  will  show  an  increase  in 
the  upper  and  a  decrease  in  the  lower  portions  of  the  field  of  fixation. 
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deji:ree  in  both  eyes.  For  example,  in  a  case  of  restricted  sursum- 
version  both  eyes  will  fail  to  move  up,  but  as  the  failure  affects  both 
to  an  equal  degree,  the  visual  lines  will  in  the  performance  of  this 
movement  remain  parallel  up  to  the  point  where  thej-  cease  to  move 
at  all. 

The  foregoing  facts  may  be  recapitulated  as  follows : 

(1)  A  deviation  which  increases  or  decreases  in  the  per- 
formance of  associated  paraUeJ  movements  by  the  eyes  signi- 
.A'p.s-  an  anoniahj  of  one  or  more  of  the  ocular  nniscles  —  the 
direction  in  which  it  increases  corresponding  to  that  in 
which  the  action  of  the  muscles  affected  is  normally  most 
pronounced. 

(2)  A  deciatioH  irhich  remains  constant  or  near! i/  so  while 
the  eyes  are  performing  parallel  movements  is  due,  not  to  an 
anomahj  of  individual  muscles,  but  to  an  anomaly  of  some 
one  of  the  associated  movonents  of  the  eyes. 

(3)  .1  deviation  ivhich  increases  as  the  eyes  are  converged 
denotes  a  convenjence-auomahj,  and  one  ivhich  increases  as 
the  eyes  are  passing  fron/  convergence  to  parallelism  a  diver- 
gence-anomaly. 

Transformation  of  Non-com itant  into  Comitant  Devia- 
tions.  Non-comitancy  in  parallel  movements  might  be 
remedied  by  restricting  or  increasing  the  action  of  the  un- 
affected eye  in  the  same  sense  as  that  in  which  the  action 
of  the  affected  eye  is  restricted  or  increased;  /.  e.  by  con- 
verting the  anomaly  from  one  of  Class  I.  into  one  of 
Class  II. 

This  is  done  in  actual  practice  when,  e.  fj.  in  a  paralysis  of  the  su- 
perior oblique  of  the  right  eye  we  tenotomize  its  associated  antagon- 
ist, the  inferior  rectus  of  the  other  eye,  thereby  weakening  the  lat- 
ter artificially  in  precisely  the  same  sense  and  to  the  same  extent 
that  the  right  eye  is  weakened  naturally.  In  nature  a  similar,  though 
less  perfect,  result  is  commonly  attained  by  the  development  of  a 
spasm  of  the  direct  antagonist  or  of  a  pair  of  antagonistic  muscles  in 
the  eye  affected.  Thus  in  a  paralysis  of  the  right  externus,  wliicli 
produces  a  deviation  confined  to  the  right  half  of  the  tield  of  tixation. 
is  usually  followed  after  a  time  by  a  spastic  contraction  of  the  right 
internus,  which  produces  a  deviation  of  the  same  character  in  the 
left  half  of  the  field  of  fixation.  Thus  the  affected  eye  gets  to  squint 
inward,  not  only  when  looking  to  the  right,  but  also  when  looking  to 
the  left,  and  the  deviation,  from  being  markedly  non-comitaut,  be- 
comes comitant  or  nearly  so.  A  similar  occurrence  is  regularly  ob- 
sei'\-ed  in  parahsis  of  the  other  muscles. 

A  similar  tendency  to  replace  nou-comitant  by  comitant  deviations 
appears  to  prevail,  although  possibly  to  a  less  extent,  in  divergence 
and  convergence  anomalies.  Thus  a  convergence-insufficiency,  exist- 
ing at  first  without  any  complication,  is  very  apt  later  on  to  become 
associated  witli  a  divei'gence-excess,  so  that  a  sensibly  constant  devia- 
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tion  outward  (exophoria)  is  present  both  for  far  and  near,where  origin- 
ally it  was  present  for  near  only.  So  also  a  eonvergence-exeess  may 
lead  to  a  divergence-insufficiency,  so  that  the  esophoria  which  at  first 
was  marked  only  for  near  now  becomes  equally  pronounced  for  dis- 
tance. This  compensatoi'y  process,  by  which  comitancy  is  evolved 
out  of  a  non-comitant  state,  is  doubtless  the  reason  for  the  many 
mixed  forms  of  divei'gence  and  convergence  anomalies  that  we  meet 
with;  and  the  process  itself  may  actually  be  watched  in  following 
the  development  f)f  many  cases  of  squint. 

The  process  in  fact  seems  to  take  place  so  generally  that 

it  seems  safe  to  enunciate  the  following  law: 

^1  non-co)iiitai(f  (h^riation  asuaJ/i/  fends  to  become  comi- 
tant,  theve  heiiKj  sapviualded  to  Ihe  morbid  condition  already 
existing  another  hfi  means  of  wJiiclt  t/te  former  is  generalizetf 
and  rendered  sensib/i/  eqtiaj  tlironghout  the  whole  field  of 
fixation. 


ANOMALIES  OF  THE    INDIVIDUAL  MUSCLES.* 

Hypokineses  and  Hyperkineses  ( Paretic  and  Spastic 
Squint),  Over-action  or  under-action  of  the  individual 
ocular  muscles,  giving  rise  to  a  disturbance  of  the  normal 
balance  of  the  eyes,  may  be  due  to 

(a)  Over  or  under  -  development  of  the  muscle  itself 
(structural  squint,  structural  heterophoria). 

(b)  Variations  in  the  origin,  insertion  and  direction  of 
the  muscles  and  in  the  length  of  their  tendons  (insertional 
squint  or  heterophoria). 

(c)  Over  or  under-excitation  of  the  muscle  due  to  some 
affection  of  its  nerve  or  nerve-nucleus  (paretic  and  spastic 
squint  and  heterophoria). 

The  hypertrophy  or  the  non -development  of  the  muscles 
producing  what  I  have  called  structural  deviation  is  prob- 
ably in  many  cases  cont/eiiitaL  This  is  certainly  so  in  those 
cases  of  defective  elevation  of  the  eye  (frequently  asso- 
ciated with  ptosis)  which  have  been  proved  by  dissection 
to  be  due  to  absence  of  the  superior  rectus  (Fuchs).  I 
have  seen  one  marked  instance  of  this  congenital  anomaly 
in  which  ptosis  co-existed  with  almost  entire  absence  of 
elevation,  and  I  am  inclined  to  think  that  several  other 
cases  of  less  complete  paralysis  of  elevation,  which  I  have 


*This  section,  since  its  first  presentation  to  the  Prize  Committee,  has  been  largely 
added  to  and  to  a  certain  extent  re-modeled. 
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observed,  were  likewise  congenital  and  structual  in  origin.* 
Another  class  of  cases  of  structural  deviation,  of  quite 
frequent  occurrence,  are  those  which  Schneller  (Arch,  fiir 
Ophth.  xxiii.  No.  3)  describes  under  the  name  of  nuisnijar 
.sfrabis?niis.  Such,  for  example,  are  those  cases  of  diver- 
gent strabismus  in  which,  at  the  time  of  operation,  we  find 
the  external  rectus  thick,  broad  and  fleshy,  and  provided 
with  a  dense,  broad  tendon,  while  the  internal  rectus,  on 
the  contrary,  is  thin  and  has  a  narrow  tendon,  often  split  up 
into  separate  fibrils.  Schneller  in  these  cases  found  that 
the  tendon  of  the  externus,  instead  of  being  about  equal  to 
that  of  the  internust,  was  from  one-fourth  to  one-third 
greater.  In  convergent  strabismus,  on  the  other  hand,  the 
ratio  was  reversed,  the  tendon  of  the  externus  being  much 
thinner  than  that  of  the  internus  and  the  externus  itself 
being  comparatively  meager  and  undeveloped, 

Schneller  reports  thirty-four  cases  of  such  muscular 
(structural)  strabismus.  He  regards  them  (probably  with 
justice)  as  congenital  in  origin. 

Others  have  supposed  that  these  were  eases  of  acquired  atrophj- 
(atrophy  of  disuse).  But  the  pathological  changes  are  those  of  sim- 
ple non-development  rather  than  atrophy,  the  muscular  fibres  being 
merely  insufficient  in  number  or  size  and  showing  no  evidences  of 
fatty  or  filjrous  transformation  nor  of  myositis. 

The  diagnostic  features  of  a  muscular  squint,  according 
to  Schneller,  are 

(1)  The  deviation  is  not  relieved  by  atropinization  and 
correction  of  the  refraction  (distinction  from  accommoda- 
tive convergence-excess  and  convergence-insufficiency). 

(2)  The  field  of  fixation  (/.  e.  the  range  of  excursion  of 
the  eyes)  is  abnormally  large  in  one  direction  and  abnor- 
mally limited  in  the  opposite.  If  the  sum  of  the  inward 
excursions  of  the  two  eyes  exceeds  the  sum  of  the  outward 
excursions  by  30",  a  convergent  strabismus  is  produced ; 
while  a  preponderance  of  outward  excursions  over  inward 
excursions  of  12'  is  sufficient  to  cause  a  divergent  squint 
(Schneller). 

This  latter  statement  involves  a  fallacy,  strictly  speaking,  if  the 
range  of  excursion  is,  as  is  usvially  the  case,  determined  by  making 
the  eyes  follow  a  test-object  situated  within  a  foot  or  so  of  the  eye. 

*See  article  by  the  author  on  "  Paralysis  of  the  Superior  Rectus  and  Its  Bearing 
upon  the  Theory  of  Muscular  Insufficiency"  (Archives  of  Ophthalmology,  vol.  xxiii., 

Xo.  1,  1SS4.) 

tSchneller  found  the  normal  ratio  between  the  breadth  of  the  extemus-tendon 
and  the  intemus-tendon  to  be  102:100.  His  measurements  were  made  so  as  to  include 
more  of  the  scleral  attachments  than  in  those  made  by  other  obser\-ers  who  have 
found  the  ratio  to  be  88  ( Volkmann  I  and  89  (Fuchs)  ■ 
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For  in  this  case  when  the  eyes  are  direeted  to  the  rig'ht,  the  amount 
of  excursion  outward  of  the  rig'ht  eye  =  the  absolute  amount  by  which 
the  externus  can  turn  it  outward  (abduction)  less  the  amount  by 
which  it  is  turned  inward  in  order  to  converg'e  upon  the  object  (con- 
vergence). The  latter  (convergence)  movement  will  be  excessive 
either  if  the  right  internus  acts  too  forcibly  in  response  to  an  ordi- 
nary impulse  of  convergence  (musciilar  excess)  or  if,  the  muscle 
being  normal,  the  impulse  itself  is  excessive  (convergence-excess). 
In  either  case  the  net  movement  outward  will  be  limited,  even  when 
the  actual  amount  of  abduction  produced  by  the  externus  is  normal. 
If,  then,  the  case  were  one  of  simple  convergence-excess  the  limita- 
tion of  outward  movement  would  be  the  same  in  looking  to  the  right 
and  in  looking  to  the  left:  but  if  it  were  one  of  muscular  squint,  /.  e. 
of  actual  insufficiency  of  the  externi  (or  preponderance  of  the  interni) 
the  limitation  miglit  be  either  unilateral  or  bilateral.  In  the  latter 
event  the  diagnosis  of  a  muscular  anomaly,  as  distinguished  from  a 
pure  anomaly  of  convergence,  would  be  substantiated  if  the  limita- 
tion of  abduction  were  found  to  be  the  same  for  all  distances,  far  as 
well  as  near. 

Degrees  of  weakness  or  of  over-development,  too  slight 
to  produce  actual  squint,  probably  form  an  important  ele- 
ment in  the  causation  of  many  cases  of  heterophoria  (struc- 
tural Jteteroph  or  to ) . 

Insertional  squint  or  heterophoria,  /.  e.  that  sort  of  mus- 
cular under-action  or  over-action  due  to  variations  in  the 
origin  and  insertion  of  the  tendons,  is  difficult  to  distin- 
guish from  the  structural  deviations  due  to  under  or  over- 
development of  the  muscular  fibre  itself.  The  structural 
deviations,  however,  are  frequently  congenital,  while  inser- 
tional squint  is  generally  acquired.  For  example,  a  very 
important  class  of  cases  coming  under  the  latter  category 
are  those  in  which  the  insertion  of  a  tendon  has  been  dis- 
placed by  a  tenotonrt/  or  an  advancement.  Here  by  the  op- 
eration an  insertional  anomaly  is  produced;  and  the  weak- 
ness or  over-action  resulting  from  this  artificial  anomaly  is 
precisely  similar  in  symptoms  and  objective  signs  to  weak- 
ness or  over-action  due  to  natural  causes  (paresis  or 
spasm,  for  example).* 

Another  class  of  cases  in  which  there  is  an  acquired  in- 
sertional anomaly  are  those  in  which  a  divergent  Htrahis- 
muK  has  developed  (fs  a  result  of  the  gradual  divergence  of 
tlie  orbits  taking  place  during  the  period  of  growth  in  child- 
hood and  youth.  This  divergence,  by  altering  the  angle 
of  insertion  of  the  tendons  and  the  amount  of  tendon  in 
contact  with  the  eye -ball,  increases  very  greatly  the  power 

*Of  the  exactness  of  this  similarity  I  have  been  able  to  convince  myself  by  re- 
peated examinations  upon  cases  in  which  extensive  operations  had  been  made  either 
upon  the  lateral  or  vertical  muscles. 
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of  the  externus  and  diminishes  that  of  the  internus,  and  in 
itself  is  quite  sufficient  to  account  for  the  development  of 
the  strabismus  (see  L.  Weiss,  Arch.  f.  Augenh.  xxix.  and 
Arch,  of  Oph.  xxv.  No.  3,  1896) .  The  anomaly  in  this  case 
is  of  great  importance  in  that  it  exaggerates  and  renders 
uncertain  the  effect  of  a  tenotomy  of  the  interni  when  made 
upon  children.  Admitting  Weiss's  explanation  of  it,  the 
obvious  deduction  would  be  that  tenotomy  of  the  interni 
should  be  avoided  in  children  with  convergent  squint  who 
have  the  orbits  and  eyes  set  very  close  together,  since  in 
these  divergence  of  the  orbits  is  likely  to  take  place  subse- 
quently resulting  in  a  preponderance  of  the  externi,  which 
will  by  itself  suffice  to  correct  the  convergence. 

Other  kinds  of  insertional  anomalies  exist,  some  so  slight 
as  to  produce  only  a  moderate  degree  of  hett^roplioria,  in- 
stead of  a  squint.  They  often  develop  when  a  non-comi- 
tant  deviation  has  lasted  for  some  time,  and  help  to  trans- 
form the  latter  into  a  deviation  of  the  comitant  variety. 

Muscular  paresis  and  spasms (Innervational  Deviations). 
The  subject  of  the  paralyses  of  the  eye  muscles  has  been 
so  thoroughly  worked  out  and  so  ably  presented  by  the  two 
Graefes  and  Mauthner,  that  there  is  but  little  to  add  to  this 
statement.  The  few  points  to  which  it  seems  necessary  to 
call  attention  will  be  touched  upon  in  the  remarks  on 
diagnosis. 

Spasm  of  the  individual  ocular  muscles  may  occur 

(1)  As  an  evidence  of  a  sero)idar>/  devmfion  in  a  soidu/ 
ei/e  when  the  other  eye,  being  paretic,  is  yet  used  for  fixa- 
tion. 

Thus  suppose  that  a  patient  with  a  paresis  of  the  right  externus 
nevertheless  ftxes  with  the  right  eye  because  he  sees  better  with  it. 
Then  when  he  looks  at  some  object  situated  on  his  right  he  has  to 
exert  an  excessive  amount  of  force  to  turn  his  fixing  eye  out  suffi- 
ciently. The  same  amouTit  of  force  is,  Ijy  the  law  of  association, 
also  transmitted  to  the  left  internus.  and  the  latter,  not  Ijeing  paretic, 
will  respond  with  normal  vigor  to  the  excessive  stinnilus,  so  as  to 
carry  the  left  eye  much  further  to  the  right  than  its  fellow,  and 
hence  quite  to  the  right  of  the  object  of  fixation.  In  this  case,  as 
the  right  eye  follows  the  object,  and  the  left  eye  by  an  apparently 
excessive  action  shoots  past  it,  we  might  regard  the  condition  as  one 
of  veritable  spasm  of  the  left  internus;  wliereas  the  real  state  of  the 
case  is  that  the  latter  nuiscle  is  normal  and  contracts  excessively  only 
because  the  stinnilation  tliat  it  receives  is  excessive.  These  cases  are 
therefore  coi-rectly  denominated  as  cases  of  fnlse  or  njipairDit  sjxisdi, 

(2)  In  the  case  of  a  paralysis  of  an  ocular  musle,  a  .^j>a,'<- 
tic  coiifi'dction   of  one   or  more  of  tin    aihir  iiiiisrjex  i)i   the 
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name  eye  takes  place,  by  virtue  of  which,  as  has  been  al- 
ready stated,  the  deviation  becomes  more  or  less  concomi- 
tant and  generalized  throughout  the  whole  field  of  fixation. 
This  contraction  finally  results  in  a  permanent  shortening 
(contracture)  of  the  muscles  affected,  but  before  this  stage 
has  been  reached,  a  temporary  and  varying  spasm  may  be 
set  up  in  the  antagonists  of  the  paralyzed  muscle,  so  as  to 
carry  the  deviation  and  the  diplopia  far  outside  of  the  field 
of  action  of  the  latter.  This  was  clearly  shown  in  the  fol- 
lowing case  which  came  under  my  care : 

Paralysis  of  Inferior  Rectus.  Varying  Spasm  of  Superior  Rectus 
of  same  eye.  H.,  male,  aged  29.  Vertigo,  blurring  of  sight,  and 
diplopia  for  past  two  years.  No  history  of  syphilis.  Presents  all  the 
evidences  (by  inspection,  screen,  and  diplopia  tests)  of  a  well-marked 
paresis  of  the  R.  inferior  rectus.  Vertical  diplopia  (with  image  of 
right  eye  below  =  DR)  increasing  to  6'^  to  7°  (=14"  prism)  as  the 
eyes  are  carried  down  and  to  the  right;  diminishing  to  zero  when  the 
gaze  was  directed  down  and  to  the  left.  Moderate  crossed  diplopia 
everywhere:  increasing  when  eyes  are  directed  down  and  to  left. 
Vertical  diplopia  of  the  same  character  as  that  found  in  the  lower 
held  prevailed,  although  to  a  less  extent  in  the  upper  field;  most 
marked  in  looking  up  and  to  the  right  (Eu  &  r,  DR  >>  ).  This 
diplopia  in  the  upper  field  varying  much,  and  partially  superalile  l)y 
voluntary  effort. 

Here  there  was  evidently  a  spasm  (variable  in  amount!  of  the  light 
elevators,  and  particularly  of  the  right  superior  rectus  (shown  by  the 
fact  of  the  vertical  diplopia  increasing  upward  and  to  the  riffht). 
The  vertical  diplopia  in  the  upper  part  of  the  field  might,  it  is  time, 
have  been  due  to  a  paresis  of  the  elevators  of  the  left  eye;  but  the 
variable  character  of  the  diplopia  and  the  fact  that  it  was  superable 
by  vokmtary  effort  negative  this  supposition. 

(3)  Spasm  (usually  slight)  of  one  or  more  of  the  ocular 
muscles  may  occur  as  the  result  of  IrrUdfirf  JcsionK  at  the 
fjase  of  tJie  brain,  particularly  meningitis. 

(4)  Slight  transient  spasm  may  occur  in  rJiorea. 

(5)  Convulsive  tonic  spasm  may  occur  in  epilepsi/  and  ////.s- 
teria,  although  in  these  diseases  it  is  not  generally  the 
individual  muscles  that  are  affected,  but  the  associated 
movements  of  the  eyes  (particularly  the  parallel  move- 
ments and  movements  of  convergence).  Gowers,  however 
(Diseases  of  the  Nervous  System),  calls  attention  to  a  sort 
of  convulsive  seizure  that  maybe  styled  epileptoid,  in  which 
there  are  suddenly  developing  tonic  and  clonic  spasms  of 
one  or  more  ocular  muscles,  associated  with  more  or  less 
obtunding  of  the  consciousness. 

(6)  Finally  we  may  have  cases  of  iKm-jxiroxi/sj/ur/  and 
rliranlc  spasjii  of  so/ue  one  octdar  tntisrlc.  which  causes  the 
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eye  to  make  an  excessive  movement  as  soon  as  it  is  turned 
SO  that  the  affected  muscle  can  act  upon  it.  Thus  cases 
have  been  described  in  which  a  spasm  of  the  external  rec- 
tus caused  the  eye  to  shoot  far  outward  as  soon  as  the  eye 
was  turned  past  the  middle  line.  Mauthner  (Augenmus- 
kelliihmungen)  casts  doubt  on  all  such  cases,  regarding 
them  as  probably  instances  of  secondary  deviation  of  a 
sound  eye  due  to  the  fact  that  the  other  eye  is  paretic  but 
still  performs  fixation,  so  that  an  excessive  impulse  is 
transmitted  to  both  eyes.  That  is,  he  would  class  all  such 
cases  under  the  category  of  false  or  apparent  spasm  (Group 
1  mentioned  above).  But  this  statement  is  certainly  too 
sweeping,  since  cases  of  chronic  spasm,  although  doubtless 
rare,  do  occur,  as  witness  the  following  that  I  observed : 

Paralysis  of  L.  Externus;  Spasm  of  L.  Inferior  Oblique.  Ber- 
tha S.,  aged  S.  Deviation  of  eyes  noticed  since  birth.  Used  to  hold 
head  to  right  and  does  so  still  when  looking  intently  at  anything. 
L.  eye  cannot  move  out  beyond  median  line.  When  eyes  are  car- 
ried horrizontally  to  tlie  right,  L.  eye  suddenly  flies  upu-ard  and  he- 
roines buried  beneot/i  the  upper  lid.  In  associated  movements  in  lower 
tield,  L.  eye  moves  normally  with  the  R.  Behind  screen  L.  eye  de- 
viates high  up  and  somewhat  in.  Deviation  of  either  eye  behind 
screen  about  equal.  No  double  image.s  attainable.  V.  R.  -'"Ao:  with 
+1.00  D.  •■'"/.•io.    L.  '770. 

Here  the  sudden  and  excessive  upward  movement  of  the  left  eye 
when  directed  inward  could  only  have  been  effected  by  a  spasmodic 
contraction  of  the  inferior  oblique;  the  superior  rectus  acting  but 
.slightly  as  an  elevator  when  the  eye  is  adducted. 

A  similar  case  in  which  with  para'ysis  of  the  R.  externus 
and  R.  superior  rectus  there  was  spasm  of  the  R.  superior 
oblique  is  the  following: 

Emma  D.,  aged  15.  Strabismus  since  scarlatina  eleven  years  be- 
fore. Occasional  vertigo;  no  diplopia.  Movements  of  L.  eye  nor- 
mal. R.  eye  cannot  move  at  all  to  right,  nor  upward  and  to  right; 
movement  upward  almost  normal  when  ej'es  are  carried  to  left  (re- 
tention of  power  of  inferior  oblique) :  movement  downward  excess- 
ive, especially  when  eyes  are  directed  to  left  (excessive  action  of 
superior  oblique) :  when  attempt  is  made  to  move  eyes  straight  to 
left,  R.  eye  shoots  obliquely  down  and  to  the  left  (spasmodic  action 
of  superior  oblique). 

In  addition  to  these  cases  in  which  spasm  was  associated 
with  paralysis,  T  have  seen  others  in  which  a  deviation 
limited  to  one  portion  of  the  field  of  fixation  was  present, 
which  deviation  was  always  marked  but  yet  varied  so  much 
in  (unount  from  one  time  of  observation  to  another  as  to 
necessitate  the  assumption  of  its  being  spasmodic  rather 
than  paralytic  in  origin. 
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Symptoms  and  Differential  Diagnosis  of  the  Different 
Varieties  of  Muscular  Over=action  and   LJnder=action.     No 

attempt  will  be  made  here  to  go  at  all  fully  into  the  symp- 
toms produced  by  insufficiency  or  over-action  of  the  indi- 
vidual muscles.  This  has  already  been  done  in  various 
excellent  treatises.  I  will  simply  give  the  following  facts 
to  which,  as  I  conceive,  too  little  attention  has  been  paid. 

1.  In  the  deviations  considered  in  the  foregoing  para- 
graphs the  abnormality,  as  has  been  pointed  out,  may 
affect  either  the  muscle  itself,  its  tendon,  or  the  nerve  and 
nerve-nucleus  supplying  it;  /.  e.  the  muscle  may  act  above 
or  under  the  normal  either  because  it  is  itself  too  much  or 
too  little  developed  (Structural  Deviation)  ;  or  because  the 
direction  and  insertion  of  its  tendons  are  not  what  they 
should  be  (Insertional  Deviation)  ;  or  because  the  muscle 
is  in  a  state  of  paralysis  or  spasm  (Innervational — Paretic 
or  Spastic — Deviation) .  Now  it  cannot  be  too  strongly 
insisted  upon  that  //^e.sr  three  varieties^  hoirever  dissimilar 
in  origin,  show  in  their  sz/ijiptorns  and  objective  sicpis  no 
real  point  of  difference.  Thus  weakness  of  the  external 
rectus,  whether  arising  from  feeble  and  arrested  develop- 
ment of  the  muscular  fibre,  or  from  mal -position  of  the 
tendon  (natural  or  produced  by  a  tenotomy),  or  from  lesion 
of  the  sixth  nerve,  gives  rise  to  the  same  symptoms  and 
offers  the  same  appearances  to  objective  examination. 
The  characters  of  the  paretic  and  spastic  deviations,  to 
be  sure,  are  generally  more  definite  and  more  striking 
than  are  those  of  the  other  anomalies  mentioned,  but 
this  is  simply  owing  to  the  fact  that  such  cases  are 
usually  seen  early,  before  any  compensatory  changes 
have  taken  place  and  while  the  diplopia,  false  projection, 
vertigo,  and  other  symptoms  are  therefore  still  marked. 
Precisely  the  same  effect  will  be  produced  in  a  patient  with 
binocular  single  vision  if  one  of  the  tendons  is  completely 
divided.  And  in  cases  of  long  standing — particularly  in 
congenital  cases — it  is  impossible  to  say  with  certainty 
from  the  symptoms  alone  without  reference  to  the  history 
whether  faulty  innervation,  faulty  insertion,  or  faulty 
structure  lies  at  the  basis  of  the  anomaly, 

2.  Congenital  deviations  present  several  peculiarities. 
In  the  first  place  they  cause  little  or  no  trouble  for  the  ob- 
vious reason  that  the  patient  from  his  infancy  has  learned 
to  adjust  himself  to  the  anomalous  condition  present. 
Again,  it  is  remarkable  that,  even  after  the  condition  has 
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existed  for  years,  there  is  no  constant  suppression  of  the 
diplopia  such  as  occurs  in  comitant  squint,  and  further- 
more, there  is  no  tendency,  as  in  the  case  of  other  non- 
comitant  deviations,  to  a  transformation  into  a  comitant 
deviation  by  the  development  of  a  contracture  of  the  an- 
tagonists. The  reason  probably  is  that  as  the  patient  has 
never  known  any  different  condition  from  that  which  he 
was  born  with,  and  as  this  condition  consequently  is  the 
natural  one  for  him,  he  experiences  no  inconvenience  from 
its  continuance,  so  that  no  involuntary  tendency  is  set  up 
toward  its  rectification.  The  result  is  that  these  congenital 
deviations,  which  may  be  due  either  to  paresis  or  to  a 
structural  defect,  afford,  as  far  as  objective  signs  go,  the 
most  typical  picture  of  uncomplicated  muscular  paralysis 
that  we  can  have. 

3.  Acquired  unisciilar  (Jcridtions,  on  the  other  hand, 
whether  due  to  anomalies  of  innervation  or  insertion,  al- 
ways tend  to  become  romifauf ;  this  being  affected  by  a 
gradually  developing  contracture  of  the  antagonists  when 
the  affected  muscle  is  too  weak,  and  by  a  weakening  of 
the  antagonists  when  the  affected  muscle  is  too  strong. 
It  is  thus,  probably,  that  many  cases  of  comitant  strabis- 
mus convergens  and  strabismus  divergens  are  produced; 
and  the  few  cases  of  strabismus  sursumvergens  that  I  have 
met  with  were  apparently  all  developed  in  this  way. 

Tims  ])ai'alysi.s  of  the  R.  elevators,  when  not  of  congenital  origin, 
is  regularly  followed  by  spasm  of  the  R.  depressors,  causing  the 
right  eye  to  stand  lower  than  the  other  in  all  portions  of  the  field 
of  fixation.  This  process  continuing  and  the  spasm  developing  into 
a  confirmed  contracture,  the  difference  in  height  between  the  two 
eyes  (L.  hypertropia)  becomes  equal  for  all  directions  of  the  gaze; 
the  limitation  of  movement  of  the  right  eye  upwai'd  is  compensated 
for  by  a  corresponding  increase  in  its  movements  downward:  and 
the  picture  of  a  typical  comitant  strabismKs  (h'orsitnn-erffetis  is  pro- 
duced. 

If  but  one  of  the  elevators,  e.  g.  the  superior  rectus,  is  paretic  the 
spasm  is  apt  to  be  confined,  in  the  fitst  instance  at  least,  to  the  cor- 
responding depressor,  i.  e.  the  inferior  rectus.  In  this  case  the  devi- 
ation will  become  half -comitant,  that  is,  comitant  for  movements  up 
and  down  but  not  for  lateral  movements.  Thus,  if  the  right  supe- 
rior rectus  were  the  paretic  muscle,  we  should  have  first  a  L.  hyper- 
phoria, very  marked  in  the  vipper  right-hand  quadrant  of  the  field  of 
fixation  and  diminishing  rapidly,  both  when  the  eyes  were  carried 
down  and  when  they  were  carried  to  the  left.  Later,  when  spasm  of 
the  right  inferior  rectus  had  developed,  the  L  hyperphoria  would 
become  pronounced  in  the  lower  right-hand  quadrant  also,  and  ulti- 
mately so  much  so  that  whether  the  ej-es  were  carried  up  or  down, 
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the  ri^ht  eye  would  always  .stand  about  the  same  distance  below  the 
left.  But  in  both  the  upper  and  lower  portions  of  the  field  the  L. 
hyperphoria )  would  still  increase  as  the  eyes  were  carried  to  the  rig-ht 
and  diminish  to  zero  as  they  were  carried  to  the  left;  so  that  even 
under  these  circumstances  the  deviation  would  not  be  comitant  for 
lateral  movements. 

A  case  of  this  sort,  in  which  the  inferior  rectus  was  the  muscle 
l>riniarily  affected  and  in  which  semi-comitancy  was  being-  developed 
by  spasmodic  action  of  the  superior  rectus  has  already  been  men- 
tioned (under  the  head  of  Spasm  of  the  Ocular  Muscles). 

Cases  in  which  a  comitant  (and  even  an  alternating)  hitcntl  squhd 
has  develoiK^l  out  of  a  paresis  of  the  extermis,  folloAved  by  contract- 
ure of  the  internus  and  later  by  partial  restoration  of  the  power  of 
the  externus,  have  been  reported  by  Spicer  ("Royal  London  Ophth. 
Hosp.  Reports,"  xiv.  1,  1895).  I  have  observed  analogous  cases, 
particularly  one  in  which  a  partial  oculomotor  paralysis  with  second- 
ary contracture  of  the  externus  had  resulted  in  a  nearly  comitant 
strabismus  divergens. 

In  proportion  as  the  deviation  becomes  transformed  from 
a  non-comitant  to  a  comitant  one,  the  symptoms  grow  less 
disturbing;  for,  as  already  stated,  it  is  always  the  case 
that,  other  things  being  equal,  a  comitant  deviation  will 
give  less  trouble  than  will  one  that  is  non-comitant. 

4.  The  (licKjuosis  between  over-acfioi)  and  inider-artloii  is 
often  difficult.  Theoretically,  over-action  (spasm)  is  asso- 
ciated with  excessive  movement,  and  under-action  (pare- 
sis) with  very  deficient  movement  in  some  one  direction. 
But,  unless  the  paralysis  is  nearly  total  or  the  spasm  is 
great,  it  is  not  always  easy  to  say  whether  it  is  the  muscle 
of  one  eye  that  is  under-acting  or  whether  it  is  the  asso- 
ciated antagonist  of  the  other  eye  that  is  over-acting;  and 
when  secondary  changes  have  taken  place,  transforming 
the  deviation  into  a  comitant  one,  the  diagnosis  is  often 
impossible. 

Before  this  has  occurred  the  differentiation  may  be  made 
from  the  following  considerations. 

(tVKR-ACTIOX.  I  rXDER-ACTIOX. 

Points  in  Common. 
One  eye  moves  faster  and  further  than  the  other  when  both  are 
carried  in  some  one  particular  direction;  and  this  discrepancy  be- 
tween the  position  of  the  eyes  and  also  the  diplopia,  false  projec- 
tion, and  vertigo  become  more  and  more  pronounced,  the  further  the  ' 
eyes  are  carried  in  that  direction.  The  lu-imary  position  for  both 
eyes  is  nearly  the  same. 

The  absolute  excursion  of   the  I  The  absolute  excursion  of  the 

faster  moving  eye  in  the  given  |  faster  moving  eye  is  normal  in  all 

direction  is  greater  than  normal;  I  directions;  that  of  the  other  eye 

that  of  the  other  eye  is  normal,     i  is  subnormal. 
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The  total  excurs^ioii  of  the  fast-  The  total  excursion  of  the  fast- 
er moving'  eye  in  the  given  direc-  er  moving  eye  is  normal,  that  of 
tion  and  in  its  opposite  is  greater  the  other  eye  is  subnormal:  /.  <'.. 
than  normal;  /.  e..  the  field  of  the  field  of  fixation  of  the  latter 
fixation  is  excessively  large  in  one  is  contracted  in  one  of  its  diame- 
of  its  diameters.  ters. 

Fixation  is  usually    performed  Fixation  usually  perfornunl  by 

by  the  slower  moving  eye.  the  faster  moving  eye. 

The  amount  of  deviation  may  The  amount  of  deviation  re- 
show  great  and  sudden  changes  mains  constant  or  changes  slowlj- 
from  time  to  time.  and  progressively. 

5.  While  the  diagnosis  of  a  marked  underaction  of  one  of 
the  ocular  muscles  usually  presents  no  difficulty,  there  is 
quite  a  large  number  of  cases  in  which  the  condition  is  not 
so  obvious,  the  ireakiitss  o/f/te  )/ii(scles  heiny  coiiipavatively 
sUgJif.*'  In  these  cases  diplopia  does  not  occur  until  the 
eyes  are  removed  some  distance  (10  to  20)  from  the  pri- 
mary position.  As  soon  as  it  does  appear,  however,  it 
develops  in  a  perfectly  typical  fashion,  showing  marked 
increase  in  some  one  special  direction  and  diminishing 
elsewhere  to  zero.  Most  cases  of  this  sort  of  anomaly,  that 
I  have  observed,  have  been  those  in  which  there  was  a 
pretty  pronounced  weakness  (perhaps  of  congenital 
origin  or,  rather,  due  to  non-development)  of  the  superior 
rectus;  less  frequently  the  inferior  rectus  seemed  involved. 
The  nature  and  course  of  these  cases  have  not  been  thor- 
oughly investigated,  but  it  is  noticeable  that  they  are 
frequently  associated  with  a  convergence -insufficiency 
which  shows  a  tendency  to  go  over  into  a  divergence - 
excess,  resulting,  in  sone  instances  at  least,  in  a  regular 
divergent  squint.  The  chief  symptoms  (which,  however, 
are,  very  likely,  attributable  to  the  convergence -insuffi- 
ciency) are  conjunctival  irritation,  asthenopia  (often  very 
marked),  headache,  and  diplopia.  In  many  cases  the 
symptoms  are  insignificant  and  this  fact  coupled  with  the 
absence  of  diplopia  in  the  primary  position  is  probably  the 
reason  why  these  cases  have  been  left  uninvestigated. 
Quite  a  number  of  cases  of  hyperphoria  doubtless  belong 
to  this  category. 

Another  variety  of  muscular  weakness,  transitory  in  its 
character,  is  that  already  referred  to  as  associated  with 
neurasthenia .  Here  we  may  find  diplopia  all  round  the 
periphery  of  the  field  of  fixation,  /.  e.  within  35°  of  the 
primary   position    (Concentric   contraction  of  the  field  of 

*It  is  to  these  cases  that  the  old  term  muscular  insufficiency  should  be  limited. 
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binocular  single  vision) .  This  condition  would  appear  to 
have  little  significance  except  as  a  diagnostic  sign  of  the 
condition  with  which  it  is  associated. 

It  is  not  unlikely  that  s/ /'</// f  degrees  of  lunsciilar  sjKism 
are  at  the  bottom  of  some  of  the  cases  of  heterophoria  that 
we  meet  with;  e.  g.  spasm  of  either  one  of  the  elevators 
or  of  either  one  of  the  depressors  may  occasion  a  hyper- 
phoria of  more  or  less  varying  character  {/S^^ft.sV/c  hetero- 
p/wrio).  I  have  notes  of  five  or  six  cases  in  which  the 
presence  of  a  varying  and  even  alternating  hyperphoria 
seemed  to  be  due  to  more  or  less  spasmodic  contraction  of 
the  vertical  muscles. 

Finally  it  is  quite  likely  that  a  large  number  of  cases  of 
slight  deviation  are  due  to  tuoderafe  under-acfioii  of  one 
nniscle  cotiihined  iritJt  orer-drtion  (secondary  spasm)  of 
another,  so  as  to  produce  a  more  or  less  comitant  deflec- 
tion. Probably  most  of  the  cases  of  hyperph9ria,  in 
which  the  deviation,  although  moderate  in  amount,  is 
present  through  the  whole  field  of  fixation,  are  attributable 
to  combined  anomalies  of  this  sort  {eoiiiitcDit  hyperphoy'ia) . 
Cases  of  this  kind  often  give  rise  to  asthenopia,  headache, 
neuralgia,  and  sometimes  to  gastric  disturbance  and  im- 
pairment of  nutrition.  Diplopia  is  infrequent  and  when 
present  can  usually  be  readily  overcome. 

6.  The  diagnosis  of  the  muscles  affected  in  a  case  of 
paralysis  or  spasm  is  readily  arroinplished  hg  ii/eans  of  the 
double  imatjes  if  the  following  principles  are  kept  in  mind. 

(a)  The  diplopia  increases  progressively  as  the  eyes  are 
carried  in  that  direction  in  which  the  action  of  the  muscle 
affected  is  normally  most  pronounced. 

(b)  Paralysis  of  any  given  muscle  of  one  eye  produces 
diplopia  of  the  same  character  and  increasing  in  the  same 
way  as  does  a  spasm  of  the  associated  antagonist  in  the 
other  eye. 

(c)  While  paresis  or  spasm  of  one  of  the  vertical  mus- 
cles does  produce  lateral  diplopia,  this  diplopia  may  be  and 
often  is  neutralized  by  the  existence  of  other  factors,  so 
that  it  is  of  no  practical  significance  in  the  diagnosis. 
The  latter  must  rest  solely  upon  the  difference  in  height  of 
the  double  images  and  the  portion  of  the  field  where  this 
difference  is  most  pronounced. 

This  fact,  enunciated  and  explained  very  clearly  by  Mauthner,  is 
frequently  overlooked,  many  insisting-  that  paresis  of  the  superior 
and  inferior  recti  must  produce  crossed,  and  paresis  of  the  obliques 
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homonymous  tliplopia.  But,  apart  from  the  fact  that  these  pareses 
are  often  associated  with  exophoria  or  esophoria  of  sufficient 
amount  to  neutrahze  their  lateral  diplopia,  the  natural  tendency 
which  the  visual  axes  display  to  diverg^e  when  the  eyes  are  directed 
up  and  to  converge  when  they  are  directed  down  will  work  to  abro- 
gate the  homonymous  diplopia  due  to  a  paresis  of  the  inferior  oblique 
and  the  crossed  diplopia  due  to  a  paresis  of  the  rectus.  As  a  matter 
of  fact  I  have  found  paresis  of  the  superior  and  inferior  i-ecti  often 
associated  with  homonymous  diplopia. 

The  following  table,  constructed  in  accordance  with  the 
three  principles  just  enunciated,  shows  succinctly  the  way 
in  which  the  diagnosis  can  be  made  from  the  double 
images. 

I)1A»4N()STIC   TABLE 

()/   Pamhtxix  "ml  SjKfsiii  of  the   Ociihir  Mtisclcs. 

XuTK.  DII  =  homonymous  diplopia;  DX  =  crossed  diplopia:  1)K 
=  vertical  diplopia  with  the  image  formed  by  the  right  eye  below: 
DL  =  vertical  diplopia  with  the  image  formed  by  the  left  eye  be- 
low. Eu.  Ed,  Er,  El,  Eu  &  r,  etc,  =  associated  parallel  move- 
ments in  which  the  eyes  are  directed  respectively  up  (Eyes  up) 
down,  right,  left,  up  and  right,  etc.  >>>  =  increasing:  'I'l  =  de- 
creasing. 

Diplopia  =  Paresis  of  or  =  Spasm  of 


Er.  DII  ^''  greatly.         R.  K eternal  Rectu.s  h.  Internal  Rectus 

Kr.  DX  '  "  L.  Internal  Rectu.s  R.  Kxternal  Rectus 

El.  DII  "  "  I..  External  Rectus  R.  Internal  Rectus 

El.  DX  ■'  "  R.  Internal  Rectus  L.  External  Rectus 

Eu.  &  r.  DL  "  "  R.  Superior  Rectus  L    Inferior  Oblique 

Eu.  &  r.  DR  "  "  I..  Inferior  Oblique  R.  Superior  Rectus 

Eu.  &  1.  DR  "  "  L.  Superior  Rectus  R.  Inferior  Oblique 

Eu.  &  1.  DI,  "  "  R.  Inferior  Oblique  L.  Superior  Rectus 

Ed.  &  r.  DR  "  "  R.  Inferior  Rectus  L   Superior  Oblique 

Ed.  &  r.  DL  "'  "  L.  Superior  Oblique  R.  Inferior  Rectus 

Ed.  &  1   DR  "  "  R.  Superior  Oblique  L.  Inferior  Rectus 

Ed.  &  1.  DL  "  "  L.  Inferior  Rectus  R.  Superior  Oblique 


The  above  table  is  sufficient  for  all  ordinary  working- 
purposes,  but  for  the  sake  of  completeness  I  give  also  the 
more  extensive  one  subjoined,  which  I  have  devised  to 
show  how  the  character  of  the  diplopia  may  be  modified 
by  circumstances. 
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TABLE  OF  DIPLOPIA. 

A.      HOMONYMOUS  DIPLOPIA  VARYING  ^VITH  DIFFERENT  DIRECTIONS 
OF  THE    GAZE. 

/.    Variation  (jreat  =  Paresis  of  Externus  (Spasm  of  Internns.) 


CHARACTER  OF  DIPLOPIA 

INDICATES  PARESIS 
OF 

OR  SPASM    OF 

DII  >>  inEr,  <<  in  El. 
DII  >>  inEl,  <<5  inEr. 

R.  External  Rectus 
L.  External  Rectus 

L.  Internal  Rectus 
R.  Internal  Rectus 

* 

II.   Variation  slight  =  Paresis  of  Obliqne  (Sjjasm  of  Superior  or  Infe- 
rior Rectus)  or  a  comitant  esophoria  associated  tcith  a  condition 
causing  varying  DX. 


in  El. 


{ Particularly  marked  in  J  R.  Inferior  Oblique 
I  R.  Superior  Rectus 
f  R.  Superior  Oblique 

I  Ed.  [Ed.  &  r.' 


DII  >>  in  Er.    L  ^.Eu-  [Eu.  &  r  j 

•  Particularly  marked  in 


f  Particularly  marked  in 
I  Eu.  [Eu.  &1.J 

1  Particularly  marked  in 
I Ed.  [Ed.  &1.J 


R.  Inferior  Rectus 


L.  Superior  Rectus 
L.  Inferior  Oblique 
L.  Inferior  Rectus 
I..  Superior  Oblique 


L.  Inferior  Oblique      R.  Superior  Rectus 
L.  Superior  Rectus      R.  Inferior  Oblique 
L.  Superior  Oblique  I  R.  Inferior  Rectus 
L.  Inferior  Rectus      I  R.  Superior  Oblique 


B. 


CROSSED  DIPLOPIA  VARYING  IN  DIFFERENT  DIRECTIONS  OF 
THE  GAZE. 


I.   Variation  great  =  Paresis  of  Internits  (Spasm  of  Externus.) 


CHARACTER   OF  DIPLOPIA 


DX  >  >  in  Er.,  <  <!  in  El. 
D      >>  in  El.,  <<  in  Er. 


PARESIS  OF 


OR  SPASM  OF 


L.  Internal  Rectus 
R.  Internal  Rectus 


JR.  External  Rectus 
iL.  External  Rectus 


77.    Variation  sligJit  =  Paresis  of  a  Superior  or  Inferior  Rectus  (Spasm 

of  an  Oblique)  or  a  comitant  exophoria  associated  tcith  a 

condition  causing  rari/ing  DII. 


I  Particularly  marked  in   (  L.  Superior  Rectus 
DX  >>  in  Er.  J             Eu.  [Eu.  &  r.]  "(  L.  Superior  Oblique 

<<  in  El.    1  Particularly  marked  in   (I.,.  Inferior  Rectus 
I             Ed.  Ed.  &r.]  /  L.  Superior  Oblique 


DX  >>  in  El.    .1 


Particularly  marked   in   f  R.  Superior  Rectus 
Eu.  [Eu.  &1.J  I  R.  Inferior  Oblique 


<<  in  El.    I  Particularly  marked  in  JR.  Irferior  Rectus         .         .  .. 

!  I  R.  Superior  Oblique    L.  Inferior  Rectus 


Ed.  [Ed.  &1.] 


R.  Inferior  Oblique 
R.  .Superior  RectusI 
R.  Superior  Oblique 
R.  Inferior  Rectus 

L.  Inferior  Oblique  . 

h.  Superior  Rectus 

L.  Superior  Oblique 
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C.    VERTICAL  DIPLOPIA  VARYING  IX   DIFFERENT   DIRECTIONS   OF   THE 
GAZE   (=  PARESIS  OR  SPASM  OF  ELEVATOR  OR  DEPRESSOR. 

/.  Diplopia  ^ii-  in  Eu.  (Paresis  or  Spasm  of  Elertttur.) 


CHARACTER  OF  DIPLOPIA 

=  PARESIS  OF 

OR  SPASM  OF 

DR.  most  marked  in  Eu. 

L. 

Inferior  Oblique 

R. 

Superior  Rectus 

&  r.    [regularly  associ- 

ated  with   DII    >>    in 

DR  >  >  in  Eu.  j  dj^  most  marked  in  Eu. 

L. 

Superior  Rectus 

R. 

Inferior  Oblique 

1    &  1.    [regularly  associ- 

-1    ated   with   DX    >>    in 

1    Eu.  &  r.] 

DL  most  marked  in  Eu. 

R 

Superior  Rectus 

L. 

Inferior  Oblique 

&  r.    [regularly  associ- 

ated   with    DX    >>  in 

DL  >  >  in  Eu.  \  DL  most  marked  in  Eu. 

R. 

Inferior  Oblique 

L. 

Superior  Rectus 

1    &  1.    [regularly  as.soci- 

1    ated   vrith   DII    >  >    in 

1    Eu.  &  r.] 

//.    Diplojiia  L-ii^  in  Ed.  (^  Paresis  or  Spas)ii  of  Depressor) . 


I  DR  most  marked  in  Ed. 

I    &  r.    [regularly  associ- 
ated   with    DX    >  >    in 
in  Pd    J    Kd.  &  1.] 
in  CO.   ,  jjjj  jjjQ^t  marked  in  Ed. 

&  1.  regularly  associat- 
ed with  DII  >>  in  Ed. 
&r.] 

f  DL  most  marked  in  Ed. 

I    &  1.    [regularly  associ- 

I    ated    with    DII    >  >    in 
DL  >>inKd     -I    Ed.  &I1.] 
uu  ^^lat^a     I  DL  most  marked  in  Ed. 

I    &  1. regular  associated 
I  with  DX>  >  in  Ed.  &  r. 


R.  Inferior  Rectus       L.  Superior  Oblique 


R.  Superior  Oblique   L.  Inferior  Rectus 


L.  Superior  Oblique   R.  Inferior  Rectus 


L.  Inferior  Rectus       R.  Superior  Oblique 


From  the  foregoing  table  the  following  facts  are  appar- 
ent: 

(1)  An  Ito/iioii'/iitous  diplopia,  loliethei'  large  nr  small, 
ivhich  increases  as  the  eyes  are  carried  to  the  right  i)idicates 
under-action  o/'some  muscle  of  the  rnjJit  ei/e  or  over-action 
o/sOME  niascle  of  the  left. 

(2)  A  crossed  dif>lopia  ichich  increases  as  the  eyes  are  car- 
ried to  the  right  indicates  under -act  ion  of  SOME  muscle  of 
the  left  eye  or  over-action  o^Some  muscle  <f  the  right. 

Treatment  of  Anomalies  of  the  Individual  Muscles.  1.  In 
every  case  of  over-action  or  under-action  of  the  muscles 
our  first  attempts  must  be  directed  to  removing  the  cause  of 
the  trouble.  This  is  effected  with  more  or  less  success  in 
syphilitic  paralysis  and  in  the  paralysis  caused  by  the 
pressure  of  meningitic  effusions  upon  the  nerves  when  we 
employ  the  iodides  and  mercury;    in  the  so-called  rheu- 
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matic  paralysis,  due  apparently  to  exposure  to  cold,  when 
we  use  sodium  salicylate  and  the  iodides;  and  when  in 
hysterical  disorders  we  employ  the  appropriate  moral 
treatment. 

2.  When  the  cause  is  unknown  or  cannot  be  reached,  an 
expectant  treatment  combined  with  rorrohorant  measures 
(especially  open-air  exercise)  must  be  employed.  This  is 
particularly  the  course  to  be  pursued  in  spastic  deviations, 
in  hysterical  and  diphtheritic  paralysis,  and  in  the  limita- 
tion of  the  movements  of  the  eye  due  to  neurasthenia. 

The  use  of  stri/cJiuine.  advocated  by  some  as  being-  a  direct  tonic 
for  insufficient  muscles^,  seems  to  be  efficient  only  so  far  as  it  acts  to 
improve  the  patient's  general  condition.  Tlie  same  may  be  said  of 
electriciti/. 

3.  When  the  deflection  is  slight,  confirmed,  and  espe- 
cially if  it  is  more  or  less  comitant,  j)r/s/iis  often  do  good 
service,  particularly  in  the  vertical  deviations. 

In  the  lateral  deviations  they  are  of  less  service,  becaiise  these  are 
frequently  complicated  by  the  presence  of  divergence  or  convergence 
anomalies,  in  which  the  prolonged  use  of  prisms  is  distinctlj'  injur- 
ious. 

4.  Operative  measnres  are  to  be  adopted  only  when  we 
are  assured  that  the  condition  has  reached  a  stage  in  which 
it  is  no  longer  likely  to  undergo  change.  Even  in  long- 
standing cases  of  paralysis  it  may  be  dangerous  to  oper- 
ate, since  the  paralysis  may  disappear  even  after  lasting- 
for  months,  and  then  the  operation  which  previously  suf- 
ficed to  correct  the  deviation  will  now  over -correct  or  pro- 
duce a  deviation  in  the  opposite  sense  which  may  be  worse 
than  the  original  one. 

On  the  other  hand,  the  judicious  division  of  a  contractured  iinpar- 
alyzed  muscle  may  by  giving  the  paralyzed  muscle  more  play  assist 
in  restoring  the  power  in  the  latter.  See  two  cases  by  Chevallereau 
(Trans,  of  VIII.  Internat.  Ophth.  Congress,  Edinburgh,  1894)  in 
which  the  movements  of  an  ej'e  the  subject  of  a  partial  oculomotor 
paralysis  were  restored  by  tenotomy  of  the  unparalyzed  externus. 
These  cases  are  analogous  to  those  in  which  the  power  of  the  externi, 
weakened  by  persistent  contracture  of  interni  due  to  a  convergence- 
spasm,  is  gradually  restored  by  the  very  prolonged  use  of  the  proper 
correcting  glasses  Avhich  relieve  the  spasm  and  allow  the  externi  to 
act  more  freelv.  (See  Long  and  Barret's  cases,  cited  in  section 
YII.)  •' 

In  any  case  care  must  be  taken  that  the  approprldte  op- 
eration is  performed.  The  principles  of  operating,  which 
were  admirably  enunciated  by  A.  Graefe,  may  be  thus 
stated : 

Orer-artioii  of  a  muscle  is  to  be  relieved  by  tenotomy  of 
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the  over-acting  muscle.  Under-aetion  is  to  be  relieved  by 
tenotomy  of  the  associated  antagonist  to  the  under-acting 
muscle,  or,  where  this  is  impracticable,  by  advancement  of 
the  under-acting  muscle  itself.  Sometimes,  especially  in 
paralysis  of  the  externus  and  internus,  these  operations 
have  to  be  further  reinforced  by  tenotomy  of  the  direct  an- 
tagonist of  the  paralyzed  muscle. 

The  reason  for  these  rules  is  obvious.  When  a  muscle  is  too  strong 
we  can  reduce  its  action  more  or  less  effectively  by  a  tenotomy.  If 
the  muscle  is  too  weak,  but  yet  retains  some  of  its  power,  we  can 
increase  this  power  by  performing  an  advancement.  If,  however, 
the  muscle  has  lost  all  power,  an  advancement  is  obviously  futile, 
nnd  if  the  nuiscle  acts  but  little  an  advancement  alone  is  generally 
insufficient.  Then  we  have  only  to  remember  that  when  a  muscle  is 
too  weakj^he  effect  upon  the  movements  of  the  two  eyes  is  the  same 
as  if  the  associated  antagonist  in  the  other  eye  was  too  strong;  and 
if  we  tenotomize  tliis  antagonist,  we  shall  limit  the  movement  of  the 
sound  eye  in  the  same  sense  and  to  the  same  extent  as  that  in  which 
the  movement  of  the  affected  eye  is  already  limited,  /.  e.  both  eyes 
will  again  move  equally  with  each  other,  although  the  movement  of 
neither  will  be  normal.  If  no  secondary  changes  have  taken  place, 
tenotomy  of  the  associated  antagonist  alone  may  suffice,  but  usually 
the  weakened  muscle  is  opposed  by  a  contractured  and  hence  over- 
iicting  muscle  in  the  same  eye  (direct  antagonist),  and  therefore  we 
may  have  also  to  divide  the  latter  in  order  to  secure  the  proper  bal- 
ance of  action. 

For  the  particular  cases  these  rules  may  be  expanded  as 
follows : 

Under-action  of  the  R.  externus  indicates  tenotomy  of  the 
L.  internus,  usually  combined  with  advancement  of  the  R. 
externus  and  often  with  tenotomy  of  the  R.  internus. 

Lender-action  of  the  It.  internus  requires  advancement  of 
the  R.  internus  combined  with  tenotomy  of  both  externi. 

The  advancement  in  this  case  is  imperatively  demanded,  because 
the  internus  has  to  be  used  in  convergence  as  well  as  in  associated 
parallel  movements.  For  the  latter  it  might  act  sufficiently  well,  even 
if  intrinsically  weak,  provided  the  externus  of  the  other  eye  was  also 
weakened  and  to  the  same  extent;  but  for  the  proper  performance 
of  convergence  movements  the  internus  requires  to  be  intrinsically 
strong,  which  can  be  effected  only  by  an  advancement. 

Under-action  of  the  R.  superior  oblique  requires  tenotomy 
of  L.  inferior  rectus.  This  operation  gives  very  satisfac- 
tory results. 

Lender-action  of  the  R.  inferior  oblique  requires  tenotomy 
of  the  L.  superior  rectus. 

Lender-action  of  the  R.  superior  rectus  is  in  general  best 
remedied  by  advancement  of  the  muscle  itself.  If  there  is 
secondary  contracture  of  the  inferior  rectus,  the  latter  may 
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be  divided  also,  but  this  operation  should  be  performed 
with  considerable  caution  owing  to  the  unpleasant  effects 
produced  by  insufficiency  of  any  one  of  the  depressor 
muscles. 

Ill  very  slight  cases  of  insuttic-ieiu-y  of  the  superior  rectus  in  whicli 
the  increase  of  the  diplopia  in  lateral  directions  of  the  gaze  would 
not  be  very  great,  and  in  which  the  aim  is  simply  to  remove  the  mod- 
erate hyperphoria  in  looking  straight  ahead,  cautious  tenotomy  of  the 
superior  rectus  of  the  other  eye  may  replace  the  operation  of  ad- 
vancement. 

Under-aetioa  of  tJie  li.  hiferior  rectus  requires  advance- 
ment of  the  muscle  itself,  which  may  need  to  be  supple- 
mented by  tenotomy  of  the  R.  superior  rectus. 

Over-action  of  either  one  of  the  four  recti  is  remedied  by 
advancement  of  the  over-acting  muscle. 

Over-action  of  the  R.  superior  oblique  calls  for  advance- 
ment of  the  L.  inferior  rectus.  In  very  slight  cases  this 
operation  may  be  replaced  by  a  cautious  tenotomy  of  the 
R.  inferior  rectus. 

Over-action  of  the  It.  inferior  oh1i(iue  is  relieved  by  ad- 
vancement of  the  L.  superior  rectus  or,  in  very  slight  cases, 
tenotomy  of  the  R.  superior  rectus. 

It  is  probably  from  a  failuiv  to  conform  to  these  principles  that  a 
large  pait  of  the  disappointment  occasioned  by  the  results  of  tenoto- 
mies done  for  heterophoria  is  due.  For  example,  a  L.  hyperphoria 
due  to  insufficiency  of  a  R.  elevator  nniscle  is  treated  by  tenoto- 
mizing  the  R.  inferior  lectus.  This  operation  does  not  essentially 
relieve  the  limitation  of  movement  in  the  upper  field,  which  really 
caused  the  hyperphoria  and  nK)st  likely  the  symptoms  ascribed  to  the 
latter:  on  the  conti-aiy.  it  adds  to  the  condition  already  existing  a 
new  and  very  troublesome  pathological  condition,  namely,  a  limita- 
tion of  the  movements  of  the  right  eye  in  the  lower  field  also.  In 
other  words,  to  the  paresis  already  present  another  paresis  has  been 
added  by  operation,  and  the  patient  suffers  from  the  combined  effects 
of  both.  That  the  effect  of  both  pareses  actually  co-exist  can  readily 
be  demonstrated  by  an  examination  of  the  double  images.  It  will  be 
found  that  the  diplopia  in  the  upper  field  has  not  been  materially  re- 
duced by  the  operation,  while  a  diplopia  which  did  not  exist  before 
has  been  introduced  into  the  lower  field  and  gives  rise  to  nnich  dis- 
turbance. In  this  case  advancement  of  the  weak  elevator  in  the  af- 
fected eye  or  tenotomy  of  the  elevator  in  the  other  eye  would  be  the 
proper  operation. 

Parakineses.  Tremor  of  Individual  Ocular  Muscles  (Uni^ 
lateral  or  Non=symmetrical  Nystagmus).  The  tremulous 
movement  (alternating  spasm)  that  we  denote  by  the  name 
of  nystagmus,  although  usually  affecting  equally  the  asso- 
ciated muscles  in  the  two  eyes,  and  therefore  dependent  in 
all  probability  upon  a  lesion  of  the  association-centers,  may 
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be  confined  to  the  muscles  of  one  eye  or  be  of  a  different 
character  in  one  eye  from  that  in  the  other. 

Hence,  while  ordinarily  constituting  a  perversion  of  the 
associated  parallel  movements  of  the  eyes,  in  these  cases 
it  must  be  regarded  as  a  perversion  of  the  movements  of  the 
individual  muscles.  These  cases,  are,  to  be  sure,  quite 
rare.  Graefe  (Graefe-Saemisch)  reports  four  cases  of  uni- 
lateral vertical  nystagmus  (two  observed  by  himself),  and 
adds  that,  while  he  has  seen  cases  of  slight  rotary  nystag- 
mus confined  to  one  eye,  he  has  never  met  with  one  of  uni- 
lateral horizontal  nystagmus.  Frost,  however  (Trans. 
Ophth.  Soc.  of  United  Kingdom,  xiv.  245) ,  reports  a  case 
of  acquired  nystagmus  in  which  the  oscillations  were  hori- 
zontal in  one  eye  and  vertical  and  rotary  in  the  other. 

VI. 
ANOMALIES  OF  ASSOCIATED  PARALLEL  ]\IOVEMEKTS. 

Hypokineses.  Paresis  and  Insufficiency  of  Associated 
Parallel  riovements.  Purdlnxis  of  flie  Utivrn]  associated 
iiiovciiuiits  of  the  eyes  is  not  infrequent  in  destructive  cer- 
ebral disease,  particularly  apoplexy,  the  sight  of  the  lesion 
in  paralysis  of  dextroversion  being  in  the  left,  and  in  par- 
alysis of  sinistroversion  in  the  right  half  of  the  brain.  In 
pure  cases  of  this  sort  the  power  of  convergence  is  re- 
tained, showing  that  the  internal  rectus,  although  incapaci- 
tated as  far  as  continuous  action  with  the  opposite 
externus  is  concerned,  is  not  disabled  from  performing 
work  in  conjunction  with  its  fellow  internus.  This  shows 
that  in  these  eases  we  are  not  dealing  with  a  conjoined 
paralysis  of  one  externus  and  one  internus,  but  with  an 
inhibition  of  one  particular  ntorement  of  the  eyes. 

Parahjsis  of  surxuutrvrsioii  (without  any  involvement  of 
the  lateral  movements)  and  pa  rah/sis  of  sursioDrersioii  and 
</eorsumversion  togetJter  have  been  observed  (Gowers; 
Sauvineau,  Trans,  of  VIII.  Ophth.  Congress,  Edinburgh, 
1894). 

Except  as  diagnostic  signs  of  the  condition  causing  them 
these  associated  deviations  are  of  little  clinical  importance. 
Whether  there  are  slighter  grades  of  these  disorders,  not 
dependent  upon  severe  structural  disease  and  possibly 
productive  of  more  symptoms  on  their  own  account,  has 
not,  as  far  as  I  know,  been  positively  demonstrated. 
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Certain  cases,  however,  demonstrated  by  Savage  (Opli.  Record. 
Jan.,  1.S96)  under  the  name  of  Asthenic  vertical  orthophoria 
in  which  tiie  combined  up-and-down  movements  of  both  eyes 
(sursumversion  and  deorsum  version  i  were  performed  insuffi- 
<nently  and  with  diflticuhy  would  seem  to  belong  in  this  cate- 
^oiy:  and  possibly  the  explanation  of  the  conditions  called  by 
Stevens  Anatropia  and  Catatropia  may  be  had  by  assuming  a 
weakness  of  deorsuniversion  in  the  former  ease  and  of  sursumversion 
in  the  latter,  so  that  in  either  instance  both  visual  lines  ar&  off  the 
projiev  level  (see  section  IX  > . 

Hyperkinesis.  Spasm  of  Associated  Parallel  flovements. 
Spasm  of  the  associated  lateral  movements  producing 
deviation  of  both  eyes  to  the  right  (Spastic  dextroversion) 
or  to  the  left  (Spastic  sinistroversion)  is  not  infrequently 
observed  as  the  result  of  irritative  lesions  of  the  brain. 
Deviation  to  the  right  is  produced  by  disease  of  the  left 
side  of  the  brain  and  r/r^  rtrsd. 

Spasm  of  associated  movements  (particularly,  combined 
vertical  and  lateral  spasm,  producing  oblique  deflections 
of  both  visual  lines)  also  occurs  as  a  transient  and  par- 
oxysmal manifestation  in  epilepsy  and  hysteria. 

The  curious  case  described  by  Frost  (Trans.  Ophth.  !Soc.  United 
Kingdom ) .  in  which  there  was  spastic  deviation  of  both  eyes  down 
iind  to  the  right,  but  in  which  there  was  no  actual  impairment  of  the 
movements  of  either  eye  by  itself,  was  apparently  hysterical  in 
t'haracter. 

The  following  peculiar  case  of  alfeninfiiKj  sjtas/n  of  asso- 
i'iated  parallel  niovtinenfs  was  apparently  choreiform  in 
character  and  would  seem  to  form  a  sort  of  connecting 
link  between  cases  of  tonic  spasm,  such  as  those  just  men- 
tioned, and  true  nystagmus. 

Choreiform  Spasm  of  Associated  Oblique  Movements. 
Simon  N..  aged  IH  years,  came  under  my  care  Nov.  22,  1892. 
<'horea  two  years  ago.  Anaemic.  Now  shows  every  few  minute.s. 
especially  when  watched,  sudden  darting  movements  of  both  eyes 
iipward  and  to  the  right  and  back  again.  The  return  movement 
takes  place  in  two  phases,  the  eyes  shooting  down  and  to  the  left 
>;omewhat  beyond  the  primary  position,  and  then  by  a  sharp  jerky 
motion  coming  up  again  to  the  latter.  If  the  gaze  is  directed  to  the 
left,  both  eyes  dart  upward  and  to  the  left  and  then  back  again.  In 
^'ither  ease,  whether  moving  up  and  to  the  right  or  up  and  to  the 
left,  the  direction  of  the  movement  is  at  an  angle  of  4.5°  with  the 
horizontal,  and  the  eyes  are  carried  up  until  the  pupils  ai"e  three- 
quarters  buried  beneath  the  upper  lids.  Slight  choreifoi'm  twitchings 
of  the  face  accompany  the  movements. 

Orthophoria.  No  diplopia.  Associated  movements,  although  slug- 
g:ish.  perfectly  normal. 

V.  R.  i-ViJ  L-  'Vto.  Under  lumiatropine.  R.  +  1.00  D.  'Vis;  L. 
4-  1.50  D.  Cyl.  Ax.  85°  T.  'V:,„. 
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Three  weeks  treatment  with  arsenie  and  hydroehlorie  acid  effected 
no  improvement.  On  .Jan.  Ui,  1893.  R.  +  0.  75  D.  8ph..  L.  +  1.50 
D.  Cyl.  Ax.  85°  T.  given.  Patient  tlieii  passed  from  observation  and 
has  not  been  seen  since. 

Except  for  the  long  interval  Ijetweeii  the  separate  spasmodic 
movements,  the  appearances  presented  in  this  case  differ  in  no  re- 
spect fi'om  those  observed  in  nystagmus.  Its  development,  however, 
in  a  patient  with  fair  sight  and  normal  muscles,  and  the  past  historj- 
and  present  evidences  of  chorea  led  me  to  regard  it  not  as  a  true 
nystagmus.  If  nystagmus  at  all.  it  was  a  very  rare  form  of  the 
affection. 

Parakineses.  Tremor  of  Associated  Parallel  Movements 
(Nystagmus).  Xystagmus,  as  ordinarily  met  with,  con- 
sists of  an  equal  and  parallel  movement  of  the  two  eyes, 
both  executing  a  series  of  rapid  oscillations  in  the  same 
direction  and  at  the  same  time.  These  oscillations,  which 
vary  in  frequency  from  30  to  150  a  minute,  occur  in  two 
phases,  a  rapid  darting  movement  first  taking  place  in  a 
certain  direction  and  this  being  followed  by  a  movement 
of  return  to  and  beyond  the  original  position  of  the  eyes. 
The  latter  or  second  phase,  although  slower  than  the  first, 
is  evidently  an  active  movement  and  not  a  mere  relaxation 
of  the  muscles  that  have  just  been  spasmodically  con- 
tracted. The  direction  of  the  movement  is  usually  from 
side  to  side  (Horizontal  ni/stagrims ),  sometimes  rotary, 
both  vertical  meridians  revolving  in  the  same  direction 
(Rotary  nystagmus),  and  very  rarely  vertical  (  Vertical 
nystaipnns ).  Not  infrequently  combinations  of  two,  or 
even  of  all  three  forms  are  observed  (  Mixed  ni/starpnus). 
Movements  of  this  character  point  to  a  pathological  con- 
dition of  the  association -centres,  causing  the  discharge  of 
alternate  and  excessive  stimuli  from  the  latter  instead  of 
the  simultaneous  and  equal  stimuli  of  moderate  intensity, 
which  enable  the  normal  eye  to  remain  steady  in  the  posi- 
tion of  fixation. 

The  eyes  ordinarily,  when  looking  at  an  object  straight  ahead  of 
them,  are  kept  in  place  by  simultaneous  contraction  of  the  opposing 
muscles;  /.  e.  they  move  neither  to  the  I'ight  nor  to  the  left,  because 
they  receive  equal  and  simultaneous  impulses  from  the  cen- 
tre for  right-handed  movements  (dextroversion)  and  that  for  left- 
handed  movements  (sinistroversion). 

If,  however,  these  impulses,  instead  of  being  sinndtaneous.  are  al- 
ternate, so  that  the  eyes  first  receive  an  imi^ulse  from  the  centre  for 
dextroversion  and  then  one  from  the  centre  for  sinistroversion.  and 
if  these  impidses  alternate  rapidly,  we  shall  have  the  picture  of  hori- 
zontal nystagmus. 

A  similar  want  of  simultaneity  in  the  discharge  of  impulses  from 
the  centres  for  sursumversion  and  deorsumversion  will  produce  a  rev- 
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tical  nystagmus.  And  a  rotdri/  nystagmus  will  result  fi'om  the  dis- 
charge of  alternate  instead  of  simultaneous  stimuli  from  the  centres* 
which  produce  rotation  of  both  vertical  meridians  to  the  right  and  to 
the  left  respectively.  Finally,  a  combination  of  some  or  all  of  these 
anomalies  accounts  for  the  various  forms  of  iiiixcd  nystagmus. 

This  conception  of  the  central  origin  of  nystagmus,  and 
more  particularly  of  its  origin  from  some  lesion  of  the  dif- 
ferent association -centres,  seems  forced  upon  us,  not  only 
by  the  character  of  the  movements  executed,  but  also  by  a 
great  variety  of  pathological  data.  For  further  informa- 
tion as  to  the  latter,  reference  may  be  made  to  the  exhaust- 
ive articles  by  Graefe  (Graefe-Saemisch  and  Arch,  fiir 
Ophth.,  xxiv.  3,  1895). 


VII. 

ANOMALIES  OF  CONVERGENCE. 

Hypokineses.    Paralysis  and  Insufficiency  of  Convergence. 

Absolute  loss  of  power  of  convergence  with  retention  of  the 
power  of  making  associated  parallel  movements  has  been 
occasionally  observed.  Since  either  eye  can  still  be  turned 
inward  when  acting  with  its  fellow  to  move  to  the  right  or 
to  the  left,  these  cases  cannot  be  referred  to  paralysis  of 
the  interni,  but  indicate  some  lesion  of  the  convergence - 
centre,  causing  a  paralysis  of  convergence  (  PardlJel  sqviiif 
of  Schneller^. 

Cases  of  this  sort  in  which  the  paralysis  was  total  or 
practically  so  (convergence  near-point  at  from  2  to  6 
metres),  have  been  described  as  well  as  others  in  which 
the  paralysis  w^as  marked  but  not  complete.  I  myself  have 
seen  one  case  of  the  sort. 

The  paralysis  is  frequently  associated  with  paralysis  of 
accommodation  and  in  some  of  Parinaud'sand  Sauvineau's 
cases  was  accompanied  by  paralysis  of  sursumversion 
and  deorsumversion.  One  peculiar  fesCture  is  that  the 
prism -convergence  (/.  e.  the  power  of  overcoming  prisms, 
base  out)  is  retained  in  some  of  the  cases  (Straub). 

The  cases  hitherto  reported  are : 

Schweigger,  Klin.  Untersueh,  iiber  das  Schielen  1S81  (cited  by 
Straub)  2  cases. 


*Inferred  to  exist  from  this  very  symptom.  The  right-rotating:  centre,  acting-  by 
itself,  would  produce  siinuUaneous  contraction  of  the  right  inferior  oblique  and  in- 
ferior rectus  and  of  the  left  superior  oblique  and  superior  rectus;  and  the  left-rotat- 
ing centre  would  similarly  produce  contraction  of  both  inferior  muscles  of  the  left 
and  both  superior  muscles  of  the  right  eye. 
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Parinaud,  Arch,  de  Neurologie,  1883  (cited  by  Sauvineau). 

Sales,  Trans.  Ophth.  Soc.  United  Kingdom,  iv.  (1884),  p.  390  (cited 
by  (lowers). 

Parinaud,  Brain,  ix.  330,  1887  (cited  by  Straub),  5  cases. 

Stolting  and  Bruns,  Arch,  fiir  Ophth.  xxxiv.  3,  1888  (cited  by 
Straub). 

Benzler,  Deutsch.  militar-aerztl.  Zeitsciir..  xviii.  (cited  by  Straub). 

Peters,  C'entralbL  f.  pract.  Aug'enheilk.,  xiii.  (cited  by  Straub). 

Sauvineau,  Trans.  VIII.  Internat.  Ophth.  Congress,  Edinburgh, 
1894. 

Straub,  M.,  Arch,  of  Opiith.,  xxv.  3  (1896). 

Hayne,  H.  W.,  ib. 

Graefe's  10  eases  (cited  by  Straub)  came  rather  under  the  head  of 
convergence  insufficiency  than  actual  paralj-sis. 

Much  more  frequent  and  important  are  those  cases  in 
which  there  is  simply  a  greater  or  less  weakness  of  conver- 
gence (Convergence  =  insufficiency).  A.  Graefe,  who  re- 
garded these  cases  as  quite  rare,  gives  an  excellent  expo- 
sition of  some  ef  the  physical  signs  of  the  condition  in  a 
paper  read  before  the  Seventh  Ophthalmological  Congress 
(1888).  In  their  entirety  these  si(/)is  may  be  stated  as  fol- 
lows : 

J^oi-  disffoice.  Lateral  orthophoria  or  slight  exophoria 
(l^-2'°)  by  all  tests  (screen,  parallax  and  phorometer) .  As- 
sociated lateral  movements  practically  normal.  Associated 
vertical  and  oblique  movements  often  restricted  (frequently 
in  an  asymmetrical  manner)  and  field  of  binocular  single 
vision  often*  markedly  limited  in  some  one  direction  above 
or  below,  indicating  a  weakness  of  an  elevator  or  depressor 
(particularly  the  superior  rectus) .  Diverging  power  (ab- 
duction) not  over  9°,  frequently  subnormal  (5^-6^) .  Prism- 
convergence  (so-called  adduction)  often,  although  not 
always,  restricted,  being  acquired  with  difficulty  and  per- 
formed with  effort. t 

For  near.  Marked  exophoria  by  all  tests  {i.e.  exophoria 
of  T  or  over  by  both  phorometer  and  parallax,  and  notice- 
able deviation  out  behind  the  screen).  Associated  lateral 
movements  normal.  Pc  (near  point  of  convergence)  3"  or 
over  from  the  root  of  the  nose,  and  maintenance  of  eyes  in 
position  of  extreme  convergence  for  more  than  a  moment 

*In  about  20  per  cent,  of  the  cases  that  I  have  obser\-ed.  In  these  cases  there  is 
often  hyperphoria  for  distance  in  the  primary  position. 

tXhat  is,  the  primarj-  adduction  («.  e  the  greatest  amount  that  the  patient  can  be 
got  to  do  at  the  first  trial)  will  be  only  S°  or  12°,  and  the  addition  of  even  1°  or  2°  to 
this  will  produce  insuperable  diplopia.  Moreover,  the  exertion  of  overcoming  a 
prism  of  even  this  amount  is  associated  with  a  sense  of  strain,  and  the  patient,  if  he 
does  succeed  in  overcoming:  the  prism  for  a  moment,  cannot  hold  the  images  together. 
These  features  constitute  a  marked  difference  from  those  obtaining  in  normal  eyes 
which,  though  they  may  have  difficulty  in  learning  to  overcome  prisms  base  out.  will 
do  so  with  ease  and  with  rapidly  increasing  facility  after  a  few  trials. 
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difficult  or  impossible.  Convergence  near-point  about  the 
same  whether  the  object  is  approximated  from  a  point  to 
the  right  or  from  a  point  to  the  left  of  the  median  line.  If, 
when  the  convergence  near-point  is  reached,  one  eye  be 
screened  and  then  the  object  of  fixation  is  carried  still 
closer  to  the  nose,  the  uncovered  eye  will,  although  with 
difficulty,  turn  in  still  further,  in  order  to  follow  the  object, 
while  the  eye  behind  the  screen  will  diverge  by  an  equal 
amount  (preservation  of  associated  adduction,  failure  of 
convergence -adduction. — Graefe). 

(iraefe's  test  indicates  tliat  the  eonvergenee  is  relatively  weak — 
weak,  that  is,  as  compared  with  tlie  absolute  power  of  the  eye  to 
move  inward  (associated  adduction).  But  whether  this  indicates  an 
(il)solute  weakness  of  convergrence  or  not  depends  upon  whether  we 
regrard  the  associated  adduction  (ability  of  the  eye  to  move  inward 
while  its  neighbor  moves  outward)  as  always  normally  less  than  the 
convergence  achhiction  (ability  of  the  eye  to  move  inward  while  its 
neighbor  is  also  moving  inward).  Graefe  proceeds  upon  the  assump- 
tion that  this  is  the  case;  but  in  many  persons,  wliom  I  examined 
and  who  had  apparently  normal  eyes,  the  associated  adduction 
seemed  the  greater  of  the  two.  In  such  the  fact  that  they  responded 
to  (Iraefe's  test  would  not  necessarily  indicate  the  existence  of  any- 
thing abnormal, 

As  to  its  iiafure,  convergence-insufficiency  maybe  either 
accommodative  or  non-accommodative.  Non  accommoda= 
tive  insufficiency  may  be  due  (A)  to  d/'rerf  weakness  of  tlie 
hiterni,  t.  //.  that  obtaining  after  a  complete  tenotomy  of 
the  latter,  especially  when  the  operation  has  been  done 
upon  faulty  principles,  as  to  relieve  a  divergence -insuffi- 
ciency not  associated  with  excess  of  convergence.  This 
post-operative  weakness,  which  may  give  rise  to  a  very 
troublesome  asthenopia  lasting  for  several  months,  is,  to 
be  sure,  not  really  an  example  of  convergence -insufficiency, 
being  really  a  traumatic  paresis  of  the  interni,  but  in  its 
symptoms  and  course  it  so  much  resembles  the  former  as 
to  be  most  conveniently  considered  in  connection  with  it. 

Convergence-insufficiency  again  occurs  (B)  secondaril  1/ 
to  a  divergence-excess — this  being  an  example  of  that  com- 
pensatory action,  already  alluded  to,  by  virtue  of  which  a 
deviation,  which  is  at  first  marked  for  one  distance  only, 
tepds  to  become  generalized  so  as  to  become  apparent  for 
all  distances  alike.  In  these  eases  there  is  at  first  a  marked 
exophoria  for  distance  accompanied  by  excessive  diverging 
power  (10  or  over),  but  with  only  moderate  exophoria  for 
near,  good  converging  power,  and  no  recession  of  the  near 
po^pt  of  convergence.     Later,  the  exophoria  fer  near  in- 
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creases  markedly  (without  there  being  necessarily  any  in- 
crease in  the  exophoria  for  distance),  the  converg-ence 
near-point  recedes,  and  the  converging  power  gets  to  be 
performed  with  more  and  more  difficulty.  From  some  few 
observations  that  I  have  made  I  think  it  likely  that  this 
sort  of  extension  of  exophoria  may  occur  chiefly  in  young 
persons  as  a  result  of  the  processes  of  growth,  which  as  is 
well  known,  favor  the  development  of  a  divergence  of  the 
visual  lines  and  which  may  abrogate  a  convergent  strabis- 
mus or  convert  a  case  of  parallelism  of  the  visual  axes  into 
one  of  divergent  squint. 

If  this  explanation  is  correct  these  cases  are  instances  of 
a  gradually  developing  bilateral  insufficiency  of  the  interni, 
rather  than  a  real  insufficiency  of  convergence. 

A  similar  explanation — viz.,  the  gradual  production  of 
an  anatomical  divergence  by  developmental  processes 
taking  place  during  the  period  of  growth — may  perhaps 
account  for  the  genesis  of  some  of  the  cases  of  convergence - 
insufficiency  not  complicated  with  a  divergence  excess. 

Another  variety  (C)  of  non -accommodative  convergence - 
insufficiency  appears  to  be  directly  dependent  upon  an 
uisuffirie)ic>/  of  an  eJevafor  or  depreesor  t/iusrjc.  and  partic- 
ularly of  the  superior  rectus.  This  connection,  in  view  of 
the  assistance  that  these  vertically  acting  muscles  give  in 
effecting  adduction,  seems  not  unnatural  and,  at  all  events, 
appears  to  be  quite  frequent.  Thus  in  21  successive  cases 
occurring  in  my  practice  6  exhibited  marked  insufficiency, 
or  actual  paresis  of  the  vertical  muscles,  and  in  another 
series  of  27  that  I  examined  5  at  least  were  thus  affected. 

In  three  or  4  other  cases  there  was  more  or  less  weak- 
ness of  the  superior  and  inferior  recti  of  both  eyes,  caus- 
ing a  concentric  limitation  of  the  field  of  single  vision. 
This  weakness,  from  its  varying  character,  could  not  be 
regarded  as  due  to  paresis,  but  was  (D)  simply  one  of  the 
evidences  of  the  <ieneral  Jack  of  iniiMciihir  poirer  and  muscn- 
lar  co-ordination  that  these  patients  presented.  Such  cases, 
therefore,  appear  to  occur  especially  in  neurasthenia. 
In  the  latter  condition,  at  any  rate,  and  in  allied  conditions 
of  general  enfeeblement,  convergence-insufficiency  is  of 
frequent  occurrence  and  often  occasions  a  troublesome 
and  intractable  asthenopia  which  disappears  only  when 
the  causal  affection  has  been  removed. 

Accommodative  convergence=insufficiency  consists  in 
the  development  of  a  marked  divergence  for  near  points 
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due  to  non-use  of  the  accommodation.  Accommo- 
dation being  usually  associated  with  convergence,  any 
condition  which  prevents  the  discharge  of  accommodative 
impulses  will  likewise  tend  to  inhibit  the  convergence. 
Theoretically  this  inhibition  should  occur  in  all  cases,  but 
practically  it  occurs  in  a  minority  only.  These  cases  may 
be  classified  as  follows : 

(a)  Patients  with  micorrt'c/ci/  nn/opiti .  in  whom  there  is 
but  little  necessity  for  using  the  accommodation  at  all. 

(b)  In  Jiyperiittf ropey,  who  having  all  along  accustomed 
themselves  to  using  their  accommodation  without  employ- 
ing a  corresponding  convergence  acquire  thereby  a  rel- 
ative insufficiency  of  the  latter  function,  which  comes  to 
light  as  soon  as  their  hypermetropia  is  corrected. 

Thus  a  mail  with  a  hypermetropia  of  !2  D.  has  been  accustomed 
when  looking  at  an  object  13"  off  to  use  an  accommodation  of  5  D.: 
but  when  his  hypermetropia  is  corrected  by  glasses,  he  suddenly 
finds  that  at  this  distance  he  has  to  use  only  3  D.  of  accommodation, 
an  amount  with  whicli  he  has  been  wont  to  associate  a  much  smaller 
degree  of  convergence.  Not  being  able  at  first  to  accustom  himself 
to  these  new  conditions,  /.  c.  not  being  able  at  once  to  converge  to 
a  point  at  13"  without  using  5  D.,  his  visual  lines  diverge.  This  di- 
vergence often  gives  rise  to  considerable  trouble  (persistence  of 
asthenopia,  etc.)  and  constitutes  one  of  the  chief  reasons  why  con- 
vex glasses  are  not  tolerated  by  many  hypermetropes. 

For  a  similar  reason  convergence-insufficiency  may  de- 
velop (C)  in  pre.sbi/ojjeff  who  first  put  on  convex  glasses  for 
near. 

The  marked  increase  in  a  convergence -insufficiency  gen- 
erally produced  by  (D)  the  continuous  use  of  jjn.sv>/.s-, 
base  in,  is  also  probably  in  part  due  to  accommodative 
inaction;  the  use  of  such  glasses  by  favoring  divergence 
tending  to  relax  the  accommodation  still  more  and  hence 
to  superinduce  a  still  further  failure  of  the  convergence. 

The  rot/rseoi  a  convergence-insufficiency  varies  greatly. 
Many  cases,  particularly  those  dependent  upon  general 
muscular  and  nervous  weakness  remain  about  the  same 
for  a  long  time  and  then  improve  as  the  causal  condition 
improves.  Such  cases  may  also  show  recurrences,  when 
for  any  reason  there  is  a  new  deterioration  of  the  vital  " 
forces.  Cases  also  of  accommodative  convergence-insuffi- 
ciency due  to  a  readjustment  of  the  optical  conditions  under 
which  the  patient  has  been  working  (application  of  convex 
glasses  for  hypermetropia  and  presbyopia)  usually  get  well, 
the  patient  accustoming  himself  after  a  while  to  his  new 
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refractive  state.  This  is,  however,  by  no  means  always 
the  case,  and,  if  a  tendency  to  convergence-insufficiency  al- 
ready exists,  it  may  become  aggravated  and  be  made  per- 
manent by  the  use  of  glasses — indeed,  the  development  of 
an  actual  strabismus  divergens  may  be  thus  superinduced, 
particularly  when  the  glass  chosen  for  a  hypermetropic 
child  has  been  somewhat  in  excess  of  the  true  hyper- 
metropia. 

Convergence-insufficiency  due  to  tenotomy  also  gener- 
ally tends  to  disappear,  although  this  again  cannot  be 
taken  as  the  invariable  rule. 

Other  cases  of  convergence -insufficiency,  and  partic- 
ularly those  occurring  in  young  persons  and  dependent 
upon  an  insufficiency  of  the  elevators  and  depressors,  tend 
to  increase.  This  seems  to  take  place  by  the  development 
of  a  divergence -excess  in  accordance  with  the  law  of 
compensation  already  several  times  referred  to,  by  which 
a  non-comitant  de\'iation  tends  to  become  eomitant.  The 
course  of  such  cases,  if  unchecked,  is  first  increase  of 
the  exophoria  for  near,  second  development  of  exophoria 
for  distance  also,  with  increased  diverging  power  (Di- 
vergence excess),  next  the  appearance  of  an  actual  diver- 
gent strabismus  for  near  with  considerable  exophoria  for 
distance  (Periodic  squint),  and  finally  divergent  strabis- 
mus for  both  distance  and  near  (Constant  squint) .  This  ten- 
dency to  a  constantly  increasing  divergence  may  be  favored 
by  the  injudicious  use  of  convex  glasses  and  particularly  by 
the  use  of  prisms  base  in,  which  almost  always  tend  to 
make  the  exophoria  greater  and  greater.* 

As  has  been  seen,  convergence -insufficiency  may  be 
compJicated  with  an  insufficiency  of  one  of  the  vertical 
muscles,  the  latter  affection,  indeed,  in  these  cases  prob- 
ably being  the  cause  of  the  former.  In  other  cases,  a  di- 
vergence-excess is  present  which  is  sometimes  the 
cause,  but  more  often  the  effect,  of  the  convergence -insuf- 
ficiency. The  latter  may  also,  particularly  in  those  whose 
muscular  system  generally  is  weak,  be  complicated  with  a 
divergence-insufficiency. t  Slight  cases  of  this  sort,  in 
which     the     insufficiency     of     divergence   is     not    great 

*i  observed  one  marked  case  of  this  sort,  occurring-  in  a  girl  of  nine,  who  at  first 
had  3"  of  exophoria  for  distance  and  over  6°  for  near,  but  who  after  using  prisms  for. 
a  year  had  for  distance  exophoria  of  S°  with  abduction  of  10°-12°  and  spontaneous 
crossed  diplopia,  and  for  near  exophoria  of  15^.  Prism-convergence  (adduction)  0°. 
By  exercise  of  the  convergence  with  prisms  the  exophoria  for  distance  was  reduced 
to  0°-3°,  that  for  near  to  5^-6°,  the  prism-convergence  was  raised  to  40*^-50°,  and  there 
was  no  more  spontaneous  diplopia.     This  improvement  was  maintained  up  to  the 
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enough  to  produce  esophoria  for  distance  constitute  the 
asthenic  exophoria  of  Savage. 

The  ,st/inj)foni.sot  convergence-insufficiency  are  astheno- 
pia, either  simple,  or  associated  with  headache  and  pain  in 
the  eyes,  conjunctival  irritation,  and  spontaneous  diplopia, 
producing  blurring  of  visions  for  near  work.  Asthenopia  is 
a  pretty  constant  symptom,  being  met  with  in  all  the  va- 
rieties, although  in  my  experience  more  apt  to  occur  in  the 
non -accommodative  than  in  the  accommodative  form.  It 
is  often  very  marked  and  may  incapacitate  the  patient  from 
doing  near  work. 

The  symptoms  are  by  no  means  necessarily  in  direct  re- 
lation with  the  amount  of  the  deviation,  being,  in  fact, 
more  pronounced  in  deviation  of  medium  degree  tha,n  in 
those  which  have  assumed  the  proportions  of  a  regular 
squint. 

It  is  for  this  reasoD,  probably,  that  the  use  of  coucave  glasses  in 
myopes  afifected  with  eouvergeuce-insufficieiicy  sometimes  causes 
distress;  since  these  glasses  teud  to  increase  the  impulse  to  converg- 
ence and  thus  reduce  a  large  deviation,  which  is  insuperable  and 
gives  no  trouble,  to  a  smaller  one  which  can  be  overcome  by  effort 
and  hence  gives  more  annoyance.  On  the  other  hand,  when  the  de- 
viation is  very  small  to  begin  with,  the  symptoms  maybe  aggravated 
by  the  use  of  convex  glasses  and  of  prisms  base  in,  which  tend  to 
make  it  lai-ger  and  therefore  more  troublesome. 

The  treatment  of  convergence -insufficiency  must  aim 
first  at  removing  the  cause  of  the  trouble.  Hence  in  neu- 
rasthenia general  strengthening  measures  (out-of-door 
exercise,  tonics)  are  indicated  and  are  for  the  most  part 
successful.  Accommodative  convergence  -  insufficiency 
requires  the  careful  correction  of  the  refraction  in  myopia, 
while  in  hypermetropia  frequently  an  under-correction  will 
be  indicated.  Indeed,  it  is  a  safe  general  rule  to  fully  cor- 
rect myopia  and  to  under-correct  hypermetropia  whenever 
much  exophoria  exists;  and  in  presbyopia  under  the  same 
conditions  to  give  a  weaker  convex  glass  than  would  other- 
wise seem  indicated. 

The  immediate  causal  indication  requires  f raining  of  tlie 
convergence,  which  can,  in  general,  be  effected  by  system- 
atic exercise  with  prisms  base  out.     This  often  gives  strik-' 
ingly  good  results,  but  in  some  cases  fails  altogether. 

The  wearing  of  prisms  base  in  should  be  resorted  to  only 

time  that  the  patient  was  last  seen  (7  months  after  the  treatment  had  been  discon- 
tinued). 

tl  have  notes  of  a  case  of  this  sort  in  a  myope  of  8-10  D.,  in  whom  there  was  an 
esophoria  of  14-20'-'  (i.  e.  a  real  convergent  squint)  for  distance,  with  diverging  power 
of  2-3°,  and  exophoria  of  S°  for  near. 
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as  a  temporary  expedient,  on  account  of  their  tendency  to 
produce  increase  of  the  trouble ;  and  these  prisms  should 
be  discontinued  at  once  as  soon  as  signs  of  such  an  in- 
crease begin  to  manifest  themselves. 

Finally,  if  an  opt^ratiou  is  decided  upon,  advancement  of 
the  interni,  coupled,  in  case  a  divergence  excess  is  pres- 
ent, with  a  tenotomy  of  the  externi,  should  be  made.  Te- 
notomy of  the  externi  alone  seldom  gives  any  lasting  re- 
sult. 

Hyperkineses.  Spasm  and  Excess  of  Convergence. 
Marked  tonic  spasm  of  convergence,  so  that  both  eyes  are 
turned  strongly  inward,  has  been  observed  in  hysteria. 

Minor  degrees  of  over-action  of  convergence  (Converg- 
ence=excess)  are  of  frequent  occurrence.  They  may  be 
either  accommodative  or  non-accommodative  in  character. 

The  j)/i>/s/raf  si(/its  oi  a  convergence- excess  not  compli- 
cated with  a  divergence -insufficiency  are  as  follows: 

J^or  ch'sfance.  Orthophoria  or  moderate  esophoria  (1-3) 
by  all  tests  (phorometer,  screen  and  parallax) .  Associ- 
ated lateral  movements  normal.  Diverging  power  normal 
or  but  slightly  subnormal  (5°-8°) .  Prism-convergence 
(adduction)  normal  in  amount,  rapidly  acquired,  and  easy 
to  produce  and  maintain.  Exercise  of  convergence  not 
infrequently  causing  the  development  of  temporary  homo- 
nymous diplopia.  Homonymous  diplopia  sometimes  also 
producible  by  will  and  apparently  without  effort. 

Fo7'  near.  Esophoria  by  all  tests,  often  exceeding  that 
for  distance.*     Convergence  near-point  1|"-1"  or  less. 

Non=accommodative  convergence-excess  may  be  either 
(a)  idiopathic  or  may  (b)  be  secondary  to  a  condition  of 
divergence -insufficiency.  The  former  appears  to  be  rare, 
although  I  have  met  with  two  or  three  cases.  The  second- 
ary variety,  on  the  other  hand,  appears,  to  be  quite  com- 
mon, and  develops  according  to  the  compensatory  law  by 
which  deviations  existing  for  distance  and  near  tend  to 
become  equalized.  In  this  case,  of  course,  there  will  be 
marked  esophoria  for  distance  and  the  diverging  power 
(abduction)  will. be  much  reduced. 

Non- accommodative  convergence -excess  probably  com- 
prises most  of  the  cases  described  by  Savage  under  the 
name  of  sthenic  esophoria. 

*Unless,  however,  the  patient  really  fixes  upon  the  test  object,  the  esophoria  for 
near  may  varj'  greatly  and  even  be  replaced  temporarilj'  by  exophoria.  This  is  par- 
ticularly apt  to  be  the  case  in  accommodative  convergence-excess,  where  the  amount 
of  h>-permetropia  may  ce  such  as  to  prevent  the  patient  from  seeing  the  object  dis- 
tinctlv. 
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Accommodative  convergence  =  excess  (Accommodative 
€sophoria,  Accommodative  convergent  squint,  Pseudo-eso- 
phoria)  is  very  frequent.  It  occurs  under  the  following 
conditions : 

(a)  Uiirorrcctnl  ]n/j)(riiit'fr<tpi(A.  The  effect  of  this  in 
producing  inward  deviation  of  alldegrees  from  a  slight eso- 
phoria  to  a  marked  strabismus  is  too  well  known  to  require 
further  comment  here. 

(b)  In  iiii/ojxs.  who  for  the  first  time  use  a  concave  glass 
for  near  points.  Such  patients  will  add  to  the  natural 
amount  of  convergence  for  the  point  they  are  looking  at 
(which  convergence  they  have  hitherto  been  accustomed  to 
make  without  using  any  accommodation)  the  extra  conver- 
gence imposed  in  sympathy  with  the  accommodative  effort 
that  they  now  make  for  the  first  time. 

(c)  In  preshf/opes  (particularly,  hyperopic  presbyopes) 
at  the  beginning  of  the  presbyopic  period.  These  patients 
have  to  exert  a  very  strong  effort  in  order  to  stimulate  their 
flagging  accommodation  to  the  point  necessary  for  distinct 
vision,  and  in  sympathy  with  this  excessive  call  made  upon 
the  accommodation  an  excessive  effort  of  convergence  is 
simultaneously  made. 

{d)  As  ijie  re-^riH  of  iJii^  instiU<if!on  of  a  iinidriatic.  The 
increase  of  a  convergent  squint  by  the  instillation  of  atro- 
pine was  observed  by  Long  and  Barrett  (Ophth.  Hosp.  Re- 
ports, xii.  1888-1889).  who  found  that  it  occurred  in  11 
cases  out  of  38  in  whom  this  mydriatic  vv^as  employed. 
These  cases,  however,  had  been  under  the  influence  of  the 
atropine  for  several  days.  In  cases  which  are  but  recently 
under  the  influence  of  the  mydriatic  an  increased  tendency 
to  convergence  due  to  the  latter  appears  to  be  even  more 
frequent.  Under  these  circumstances  esophoria  may  de- 
velop where  orthophoria  existed  before,  and  a  pre-existing 
esophoria  of  moderate  amount  may  develop  into  a  well- 
marked  convergent  squint. 

The  correct  explanation  of  this  plienonieuon  was  tirst  given  by 
Savage,  altlioug-h  I  myself  came  independently  to  the  same  conclu- 
sion. The  convergence  here  is  evidently  due  to  the  excessive  effort 
which  the  patient  makes  to  see  distinctly  under  the  unusual  eondi- 
ti<mi2  pi-esented  by  mydriasis.  Not  being  aware  that  he  cannot  accom- 
modate, he  makes  a  violent  effort  to  do  so,  and  in  making  this  effort 
sends  out  a  correspondingly  strong  impulse  for  convergence.  The  cili- 
ary muscle  does  not  respond,  but  the  interni  do;  and,  as  the  impulse 
was  excessive.  tJiey  respond  liy  producing  an  excessive  convergence. 
Th*-  condition,  in  fnct.  is  (|uite  analogous  to  the  excessive  secondary 
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deviation  of  the  soiuid  eye  when  its  fellow  attempts  to  perform  fixa- 
tion by  means  of  a  paralyzed  muscle. 

As  under  the  mydriatic  the  sight  is  more  blurred  for  near 
than  for  distance,  this  fruitless  effort  to  see  distinctly  by 
attempting  to  put  into  motion  a  paralyzed  accommodation 
will  be  more  excessive,  and  hence  too  the  esophoria  will  be 
more  pronounced,  for  near  points.  For  distance,  the  eso- 
phoria will  generally  be  greater  in  proportion  to  the  degree 
of  hypermetropia  and  the  consequent  blurring  of  sight,  and 
will  often  disappear  altogether  as  soon  as  the  refraction  is 
corrected.     These  facts  are  shown  in  the  following  cases: 

Esophoria.  Large  increase  under  mydriatic.  Miss^^.,aged 
20.  Refraction  (under  homatropine)  +  0.2o  sph.  O  +  0.50  cyl.  ax. 
V,  each.  When  not  under  mydriatic  shows  e.sophoria  '•'/i'^  for  both 
distance  and  near  (with  and  with(mt  correction  of  refraction) :  di- 
A^erging  power,  0°  Undei-  homatropine.  without  correction  of  refrac- 
tion, esophoria  for  distance  over  8°,  for  near  over  15^,  diverging 
power  8°.  Under  homatropine,  with  correction  of  refra(^tion,  eso- 
phoria for  distance  5°,  for  near  over  lo°. 

2.  J.  B.,  male,  aged  15.  Hypermeti-opia  (homatropine)  0.50  D. 
Before  homatropine,  esophoria  3°  for  distance,  0°  for  near.  Under 
homatropine,  (with  and  without  correctif>n  of  refraction)  .2^/2°  for 
distance,  7°  for  near.     Diverging  power  4  . 

3.  Kath.  S.,  aged  32.  Hypermetropia  2.251)  (under  homatropine). 
Before  homatropine,  est>phoria  2°-3''  for  distance,  1*^  for  near;  di- 
verging power  5°.  Under  homatropine.  without  correction  of  refi'ac- 
tion,  12°-20°  for  distance,  12°  for  near  ( /.  r.  has  an  actual  convergent 
squint).  Under  homatropine  and  with  correction  of  refraction.,:  eso- 
phoria V2°  for  distance:  little,  if  any  for  near. 

The  course  in  case  of  convergence -excess  is  very  vari- 
able. The  accommodative  variety,  in  particular,  often 
decreases  or  disappears  spontaneously  either  as  a  result 
of  developmental  changes,  favoring  the  genesis  of  a  diver- 
gence, or  in  consequence  of  the  decrease  of  the  hyperme- 
tropia, or  because  the  patient  gives  up  the  accommodative 
effort  and  with  it  the  effort  to  converge.  Its  usually  speedy 
and  total  disappearance  in  cases  coming  under  cate- 
gories B,  C,  and  D  above  given,  is  to  be  ascribed  to  the 
last  mentioned  cause. 

In  other  cases,  particularly  in  the  very  young  who  are 
beginning  to  tax  their  accommodation  more  and  more  with 
school  work,  the  deviation  increases ;  the  regular  course 
being,  first,  increase  of  the  esophoria  for  near,  then 
increase  of  the  esophoria  for  distance  with  reduction  of  the 
diverging  power  (Development  of  divergence-insuffici- 
ency), next  the  development  of  an  absolute  squint  for 
near  points  where  accommodative  effort  is  most  required 
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(Periodic  squint) ,  and  lastly  strabismus  convergens  marked 
for  both  distant  and  near  (Constant  squint).  A  squint 
when  thus  fully  developed  usually  remains  permanently, 
but  may  disappear  in  latter  life  through  the  agencies 
mentioned  in  the  preceding  paragraph. 

As  already  noted,  convergence -excess  may  be  conipli- 
vated  with  divergence -insufficiency,  the  latter  condition 
being  either  the  cause  or  the  effect  of  the  former.  It  is 
also  frequently  complicated  with  some  form  of  vertical  de- 
viation, producing  hyperphoria  in  addition  to  the  esopho- 
ria.  It  seems,  in  fact,  not  unlikely  that  these  vertical  de- 
viations play  an  important  part  in  the  genesis  of  the 
excessive  tendency  to  convergence. 

The  sj/mptonts  of  convergence-excess  are  asthenopia, 
headache,  and  spontaneous  homonymous  diplopia,  with 
sometimes  more  marked  reflex  disturbances.  These  symp- 
toms, however,  are  much  less  pronounced  and  constant 
than  in  cases  either  of  convergence -insufficiency  or  diver- 
gence-insufficiency, and  when  present  are  usually  due  to 
the  attendant  hypermetropia  or,  at  least,  disappear  when 
the  latter  is  corrected. 

The  treatnievf  of  convergence-excess  is  largely  causal, 
consisting  particularly  in  the  correction  of  the  refraction. 
In  doing  this  we  shall  do  well  to  follow  the  rule  that  when 
there  is  marked  esophoria  and,  particularly,  when  there  is 
more  esophoria  for  near  than  for  distance,  we  must  fully 
correct  any  hypermetropia  and,  on  the  other  hand,  under- 
correct  any  myopia,  that  may  be  present. 

The  result  of  treatment,  both  as  regards  the  removal  of 
the  deviation  and  the  relief  of  the  symptoms  are  very 
good.  Even  in  well-marked  convergent  squint  a  cure  is 
effected  much  oftener  than  is  generally  supposed,  the 
only  requisites  being  that  the  refractive  treatment  should 
be  kept  up  long  enough  (a  year  at  least)'*  Long  and 
Barrett  (1.  c.)  analyzing  the  results  in  102  cases,  found 
that  a  complete  cure  was  effected  in  37,  while  out  of  61 
eases  under  10  years  of  age  27  (or  44  per  cent.)  were  cured. 

In  addition  to  correcting  the  refraction  we  may  try  to 
break  up  the  excessive  tendency  to  convergence  by  aool- 
ishing  the  accommodation  altogether  for  a  time.  This  we 
effect  by  keeping  the  eyes  under  atropine  for  a  number  of 
days  or  even  several  weeks.     This  may  also,   if  Long  and 

*This,  becomes  the  continuous  relaxation  of  the  interni  thus  produced  allows  the 
weakened  externi  to  act  to  greater  advantage  and  finally  to  regain  their  tone  (Long 
and  Barrett). 
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Barrett's  figures  hold  good  generally,  be  used  as  a  means 
of  prognosis,  for  these  authors  found  that  of  5  cases  which 
were  improved  by  atropine  all  were  subsequently  improved 
by  glasses,  while  of  6,  in  whom  the  deviation  was  not 
affected  by  the  atropine,  only  3,  and  of  4,  in  whom  the 
atropine  made  the  convergence  worse,  only  1  received  any 
relief  from  the  correction  of  their  refraction. 

Exercise  of  the  divergence  with  pris)iis  is  of  no  service 
in  this  condition,  and  the  wearing  of  prisms  base  out  is  to 
be  deprecated  as  tending  to  perpetuate  and  increase  the 
deviation  instead  of  curing  it. 

If  these  means  fail  and  an  operafioit  is  thought  advisable 
on  account  of  the  deformity  or  the  symptoms,  tenotomy  of 
the  interni  may  be  done,  combined,  in  case  a  divergence- 
insufficiency  is  present,  with  an  advancement  of  the  ex- 
tern!. 

(  7'o  he  continiivd.  ) 
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CLINICAL  REPORTS  OF   CENTRAL  LESIONS  WITH 
EYE  SYMPTOMS. 

By  F.  W.  Marlow,  M.  D.,  M.  R.  C.  S.,  Eng. 

PROFESvSOR    OF    OPHTHALMOLOGY    IX    THE    COLLEGE    OP    MEDICIXE    OP 

SYRACUSE     UNIYERSITY:     FORMERLY    CLINICAL    ASSISTANT    AT 

THE    ROYAL    LONDON    OPHTHALMIC    HOSPITAL    (MOOR- 

FIELDS) ,  AND  OPHTHALMIC  ASSISTANT   AT  ST. 

THOMAS  HOSPITAL,  LONDON;   ETC. 

Ilhistratetl. 


Case  of  Rapid  Blindness,  Due  Probably  to  Hemorrhage  into 
the  Optic  Nerve  or  Its  Sheath,  Followed,  After  an  Inter- 
val of  a  Few  Weeks,  by  Haemorrhage  Into  the  Same  Side 
of  the  Brain. 

Mrs.  J.  L.  B..  ag-e  71.  First  seen  on  Nov.  10,  ISU-j;  .stated  tliat  her 
t'ves  had  never  been  strong:  that  she  had  never  been  able  to  look  at 
ill!  artificial  light:  has,  nevertheless,  done  a  great  deal  of  reading. 
For  some  months  past  there  has  been  a  tendency  to  watering  of  the 
left  eye,  and  some  indistinctness  of  vision  of  the  same  eye,  which 
varies  from  time  to  time.  On  use  of  eyes,  L.  becomes  dim  and  con- 
fused "just  as  when  she  faints  away."  These  symptoms  have  been 
jnore  marked  during  the  past  month. 

Examination  sliowed:   R.  V.  "/,ii,  -\-'l.'l'^T>. 

+0.7.1  D.  75°  »/m  partlv. 
L.  V.  "  ,„  +'J.2.i  Sph. 

+  O..J  Cyl.  70°  '7n  partly. 
With  this  eye  letters  have  a  snnulgy  appearance. 

Ophthalmoscopic  examination  was  difficult  on  account  of 
photophobia  and  the  small  size  of  the  pupils,  but  a  fair 
view  of  each  fundus  was  obtained,  and  nothing  abnormal 
found.  In  order  to  determine  with  certainty  the  condition 
of  the  left  fundus  I  directed  her  to  return  the  next  morning- 
with  some  smoked  glasses  for  examination  under  homatro- 
pine.  She  did  not  come  back,  however,  until  three  days 
later,  and  then  gave  the  following  history:  On  the 
morning  following  her  first  visit  the  sight  of  the  left 
eye  was  obscured,  "as  if  looking  through  glass  steamed 
or  with  drops  of  water  on  it,"  and  grew  worse  during  the 
day ;  the  next  morning  on  waking  the  eye  was  absolutely 
blind,  and  has  remained  so  since;  there  has  been  no  pain 
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in  the  head  or  vertigo;  she  usually  coughs  on  waking  in 
the  morning,  but  the  blindness  was  observed  before  cough- 
ing. 

Examination  now  showed  that  there  was  no  perception 
of  light;  the  pupil  dilated  and  motionless;  the  whole 
central  region  of  the  retina  hazy;  margin  of  the  optic  disc 
completely  obscured;  faint  cherry-red  spot  at  the  macula; 
( ?)  two  minute  haemorrhages  below  the  macula ;  the  veins 
enlarged  and  moderately  tortuous,  being  twice  the  diame- 
ter of  the  arteries,  which  were  of  normal  size. 

On  the  20th,  there  was  slight  l)ut  detinite  reaction  of  tht-  pupils  to 
Yi^ht  throAvn  in  obliquely,  and  perhaps  faint  perception  of  Ught. 

On  the  2.^d,  the  veins  were  noticed  to  be  less  swollen  and  tortuous, 
and  on  the  27th,  they  were  practically  normal  in  calibre. 

On  December  1st,  the  margins  of  the  optic  disc  were  visible,  the 
disc  itself  being  distinctly  pale;  arteries  perhaps  slightly  diminished 
in  size;  pulsation  in  the  veins  easily  produced  by  pressure. 

The  case  belongs  to  the  group  of  cases  of  sudden  or 
rapid  blindness  of  which  embolism  of  the  central  artery 
of  the  retina  is  the  most  familiar  type.  The  condition  of 
the  arteries,  and  the  rapid  but  not  sudden  onset  of  the 
symptoms  show  that  the  case  is  not  of  this  nature.  The 
absence  of  the  characteristic  appearances  proves  equally 
conclusively  that  it  is  not  one  of  thrombosis  of  the  central 
vein. 

It  seems  to  me  that  the  symptoms  can  best  be  accounted 
for  by  the  occurrence  of  a  haemorrhage  in  the  optic  nerve 
just  behind  the  point  of  entrance  of  the  central  artery  and 
vein,  exercising  sufficient  pressure  only  to  interfere  with 
the  exit  of  the  venous  blood,  but  not  sufficient  to  impair 
the  superior  force  of  the  arterial  current. 

The  absorption  of  the  periphery  of  the  blood  clot  would 
account  for  the  rapid  restoration  of  the  veins  to  their  nor- 
mal condition. 

I  am  indebted  to  Dr.  W.  H.  Mills,  the  attending  physi- 
cian, for  the  following  facts : 

On  December  23rd  (in  live  weeks  after  the  eye  became  blind) ,  after 
a  hearty  supper,  she  suddenly  became  weak,  her  speech  growing  slow 
and  indistinct,  and  in  twenty  minutes  was  unconscious.  There  was 
no  cyanosis,  pupils  were  of  normal  size  but  immobile,  there  was  slight 
stertor  bnt  no  convulsions.  On  becoming  conscious,  six  hours  later, 
she  was  unable  to  speak  or  move  right  arm,  leg,  side  of  face.  In  a 
few  days  she  began  to  saj'  '"do"  (=  no)  and  gradually  a  few  other 
Avords.  The  diagnosis  made  was  haemorrhage  from  left  middle  cere- 
bral artery  or  from  one  of  its  branches. 

She  is  now  in  moderate  health,  with  speech  still  (juite  imperfect. 

There  has  been  no  recovery  of  vision. 
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Examination  of  the  heart  showed  the  presenee  of  mitral  regairgi- 
tation. 

The  urine  contained  no  all)nmen. 

Haemorrhage    Into   Optic    Nerve,   or   Its   Sheath,    Following 
Repeated   Retinal  Haemorrhage. 

Mrs.  E.,  aged  66,  stout  and  plethoric  in  appearance;  consulted  me 
on  account  of  recent  failure  of  left  eye,  in  November,  1889.  The 
ophthalmoscope  showed  haemorrhages,  some  striated,  some  soft  edged, 
and  some  patches  of  degeneration  of  the  retina.  V.  L.  "/oo-  Under 
treatment  had  improved,  by  Jan.  18,  1890,  to  ^/lo  partly. 

In  March,  1891.  Complains  of  distortion  of  objects  seen  by  K. 
•eve.     There  were  some  linear  hemorrhages  close  to  the  optic  disc; 

E.  V.  =  'Vi.. 

April  16.     R.  V.  ^=  ''/«  partly,  distortion  much  less. 

June,  1891.  L.  V.  "  _>4.  There  is  a  haemorrhage  at  the  upper  mar- 
gin of  the  O.  1). 

August  10.  1894.  Since  yesterday  R.  sees  things  distorted.  Y. 
^/i8  partly.     A  new  haemorrhage  encroaching  on  nuicula. 

September  13.     Distortion  gone. 

October.     Some  minute  haemorrhages  in  R. 

On  Jan.  2r>,  189.0,  she  had  a  ride  in  a  jolting  sleigh.  The  same 
evening  left  eye  became  photophobic. 

January  26.  On  rising  eye  still  photophobic;  V.  as  usual,  but  be- 
tween 9  a.  m.  and  12  m.  gradually  failed  until  eye  was  blind. 

Has  had  some  pain  and  discomfort  in  left  temple  lately;  now  some 
lameness  or  discomfort  in  moving  eye,  especially  to  the  left. 

Examination  made  on  Jan.  30,  shows  pupil  S'/j  mm.  in  diameter, 
motionless  or  very  slight  reaction  to  light.  Some  P.  L.  above  and 
to  outer  part  of  field.  Ophthalmoscope  shows  a  small  haemorrhage 
\\\)  o\it  from  0.  D.  one  disc  breadth  away,  veins  rather  large  and  tor- 
tuous, pulsate  on  pressure.  Ai-teries  somewhat  small,  margins  of  O. 
D.  visible  but  slightly  hazy. 

For  reasons  similar  to  those  given  in  the  report  of  the 
preceding  case,  and  also  because  of  the  numerous  haemor- 
rhages which  had  already  occurred,  this  final  failure  was 
thought  to  be  due  to  bleeding  into  the  optic  nerve  or  its 
sheath. 

Partial  Homonymous  Hemianopia,  with   Sudden  Onset,  Ac- 
companied by  Transient   Auditory  Symptoms. 

Miss  R.  S.,  aged  28,  was  first  seen  by  me  on  March  23,  1896,  when 
she  stated  that,  three  weeks  previously,  at  10  p.  m.,  while  getting 
ready  to  set  bread,  a  noise  "like  a  loiid  ringing,  or  a  lot  of  bees  ixi 
the  ear,"  suddenly  occurred,  and  a  shadow  came  over  the  right  eye 
so  that  she  could  see  but  very  little  with  it,  and  only  on  the  left  side. 
There  was  a  slight  vertigo,  causing  her  to  lean  against  the  wall  for 
support.  The  vision  has  improved  but  slightly,  her  description  of 
the  present  defect  being  that  she  cannot  see  on  the  right  side  with 
the  right  eye.     Noise  in  the  ears  is  continuous  but  not  so  loud  as  at 
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first.  Never  had  any  trouble  with  the  eyes  previous  to  this  attack. 
Siiffered  fi-oni  headaelie  and  nausea  for  three  days  after  this  attack 
came  on;  she  has  been  subject  to  attacks  of  dizziness  for  the  past 
four  or  five  years  ahnost  daily,  but  has  never  fallen;  she  desci'ibed 
also  sudden  seizures  which  commenced  with  a  creeping  sensation  at 
the  pit  of  the  stomach  and  going  to  the  top  of  the  head,  and  accom- 
panied by  everything  growing  black  befoi-e  her  eyes,  and  l>y  jump- 
ing or  jerking  of  her  body  to  the  right  so  that  she  often  finds  herself, 
while  walking,  nearer  to  the  ciirljstone  than  she  thought  she  was. 
the  whole  thing  being  so  sudden  that  she  is  surprised  to  find  her- 
self so  near  the  curb  stone;  some  drowsiness  after  some  of  the 
attacks;  she  has  been  subject  to  spells  of  numbness  and  tingling  of 
feet  and  hands. 

Examination:      R.  V.  "A.  +0.5  Cyl.  100^  'Vb. 

L.  V,  e/e  +0.5  Cyl.    1)5°  improves. 

Pupils  react  freely  to  light  thrown  in  from  any  direction.  Each 
eye  sees  bright  light  thrown  from  right  upper  quadrant  of  the  field, 
but  duller  illumination  is  not  recognized. 

Examination  of  the  field  of  vision  with  the  perimeter  shows  total 
loss  of  the  superior  right  quadrant  in  each  eye,  the  defect  extending 
also  into  the  inferior  C|uadrant  leaving  perhaps  the  inferior  one- 
quarter  of  the  right  field  intact;  the  dividing  line  Ijetween  the  nor- 
mal and  lost  portion  of  the  field  is  almost  exactly  vertical  until  it 
reaches  a  point  five  degrees  above  the  fixation  i)oint.  where  it  devi- 
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ates  to  the  right,  leaving  an  area  of  normal  vision  for  a  space  of  five 
degrees  surrounding  the  fixation  point.  The  patient  is  anaemic  in 
appearance  but,  with  the  exception  of  the  symptoms  already  noted 
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enjoys  good  health;  the  only  illness  from  -which  she  has  suffered  being 
an  attack  of  malarial  fever  eight  years  ago.  Testing  revealed  no  de- 
fect of  hearing,  no  hemianaesthesia.  and  no  loss  of  power  in  hand.s. 
The  field  of  vision  was  taken  from  time  to  time  with  practically  the 
same  result  every  time. 
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On  April  28th.  The  noise  in  the  ears  has  entirely  ceased  and  she 
is  having  no  headache,  the  refractive  errors  being  corrected  by 
glasses  which  are  worn  constantly. 

On  Sept.  IGtli.  The  fields  of  vision,  measured  on  perimeter,  are 
essentially  unchanged.  Patient  states  that  eyes  have  improved,  how- 
ever, and  testing  shows  that  she  appreciates  a  lower  degree  of  illu- 
mination in  the  defective  part  of  the  field  than  she  did  in  an  earlier 
stage.     The  urine  contains  neither  sugar  nor  albumen. 

Her  general  health  is  greatly  improved;  there  has  been  no  return 
of  the  tinnitus.  She  has  been  taking  iodide  of  potassium  with  syiiip 
of  iodide  of  iron. 

The  close  association  of  visual  and  auditory  symptoms 
at  first  suggested  that  the  lesion  was  situated  in  the  hinder 
third  of  the  posterior  limb  of  the  internal  capsule,  where 
the  visual  and  auditory  fibres  are  closest  together.  If  this 
were  the  case,  however,  it  would  necessitate  the  supposi- 
tion of  a  lesion  limited,  with  anatomical  accuracy,  to  the 
fibres  in  question.  It  is  unlikely  that  a  lesion  in  this  loca-'- 
tion  would  be  so  limited  as  to  affect  these  fibres  only,  that 
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complete  recovery  of  the  auditory  portion  of  the  lesion 
would  occur,  and  no  change  take  place  in  the  visual  por- 
tion. It  seems  more  probable  that  hemorrhage  or  embol- 
ism took  place  in  the  visual  center  in  the  occipital  lobe, 
and  was  accompanied  by  vaso -motor  disturbance  of  the 
same  hemisphere,  causing  transient  tinnitis  and  vertigo. 
Partial  hemianopia  is  now  the  only  symptom  of  brain 
trouble  left. 


SOME  BRIEF  CLINICAL  REPORTS. 

By  F.  W.  Marlow,  M.  D., 

syracuse,  n.  y. 


Acute  Rotary  Nystagmus,  with  Slight  Impairment  of  Lateral 
Conjugate  Movement,  Accompanied  by  Headache  and 
Failure  of  Vision. 

Mrs.  M.,  ag'e  44.  First  seen  on  March  10,  ISUO,  when  she  gave  the 
following:  history:  Six  weeks  ago  she  began  to  have  severe  "(bank- 
ing or  piercing"  pain  in  the  top  of  the  head  and  in  the  hollow  of  the 
neck,  which  lasted  two  weeks,  toward  the  end  of  which  time  the 
vision  began  to  get  dull,  "like  between  daylight  and  dark."  Called 
a  physician  who  gave  her  some  medicine;  it  was  about  three  days 
after  taking  it  when  the  vision  began  to  get  dull;  there  was  no  deaf- 
ness or  tinnitus;  at  first  she  saw  things  "like  animals  coming  up  to 
her;"  the  ground  now  seems  to  come  up  to  her;  everything  looks 
double  and  appears  to  be  continually  whirling,  and  there  is  a  con- 
stant dull  headache;  for  the  past  month  she  has  also  suffered  from 
considerable  nausea  and  vomiting.  Previous  to  this  there  was  no 
nystagmus  or  defect  of  vison. 

Examination:  R.  V.  "/.lo  not  improved. 
L.  V.  'V,io  not  improved. 
The  ophthalmoscope  shows  the  margins  of  the  optic  disc  to  be  ob- 
scured; the  vessels  all  have  a  pale  appearance  as  if  covered  with  a 
yellow  haze;  some  of  the  arteries,  especially  the  inferior  temporal 
of  the  left  eye,  are  bordered  with  white  lines.  Groups  of  whitish, 
soft  edged,  irregulai'ly  round  spots  all  over  the  central  area;  in  the 
right  eye  a  definite  haemorrhage  near  a  vessel  at  the  inner  side  of  the 
optic  disc;  vessels  are  tortuous  in  botli  eyes;  inspection  shows  well 
marked  rotary  nystagmus  in  both  eyes,  the  rotation  being  from  right 
to  left,  judging  by  the  movement  of  the  upper  pai-t  of  the  cornea; 
there  is  a  sudden  jerk  to  the  left  and  then  the  eye  ball  more  slowly 
returns  to  its  normal  position  only  to  be  jerked  again  to  the  left. 
Urine  sp.  gr.  1015,  no  sugar  oi'  alljumeii.  The  patient  was  i)ut  on 
bromide  and  iodide  of  potassium. 

March  17th.     R.  V.  Vis  — •  . 

L.  V.  *'|■2^  — .      Patient  says  the  twitching  of  the  eyes 
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continues  during:  the  night  also:  there  is  less  headache  and  nausea 
has  ceased. 

March  24tli.     There  is  no  nystagmus  on  looking  down. 

March  27th.  Movements  of  both  eyes  to  the  right  fuller  than  to 
the  left-  decided  impairment  of  downward  movement  of  the  left  eye. 

Mav  5th.     R.  V.  'Vfl-      ^^ 

L.  V.  ''/•J4.     Nystagmus  is  less  marked. 

May  22d.  Complains  of  feeling  numb  and  drowsy;  when  walking, 
limbs  feel  as  though  walking  on  sticks;  prickling  and  hot  flashes 
Avhen  sitting  down;  vision  better  but  still  some  blur;  no  diplopia  or 
whirling;  no  nystagmus  except  a  little  at  first  when  looking  upward 
to  the  left.  The  In-omide  was  omitted  from  her  medicine.  Note  on 
May  2nth,  says:  "Ophthalmoscope  shows,  scattered  over  the  yellow 
spot  region  of  the  fundus,  irregular,  rounded,  soft  edged,  whitish 
spots,  most  closely  aggregated  at  the  macula;  retinal  vessels  clearly 
defined  over  them ;  no  hemorrhage  or  choroidal  pigment  disturbance ; 
optic  disc  margins  much  obscured,  and  the  whole  optic  disc  nmddy 
in  appearance;  disc  in  the  left  more  obscured  than  in  the  right. 
The  inferior  temporal  artery  quite  hidden  on  margin  and  when  it 
emerges  from  the  haze  is  bordered  by  white  lines.  There  is  no  nys- 
tagnms  except  slight  in  extreme  positions  of  the  eye  and  no  diplopia. 

On  June  26th.      R.  V.  'Vi-  1  letter,  —0.75  Cyl.  15°  \ 

+0.5  Sph.        i    Vo  partlv. 
L.  V.  «/ii!  1  letter,  +0.75  Cyl.  1)0°  "/il-  better' 

The  history  of  the  case  as  given  by  the  patient  suggested 
strongly  that  the  eye  symptoms  were  the  result  of  medica- 
tion. Inquiry  of  the  attending  physician  showed  that  the 
only  drugs  given  were  digitalis  and  strophanthus,  and 
Wyeth's  neuralgic  tablet,  which  would  seem  scarcely  suffi- 
cient to  account  for  the  symptoms.  The  condition  of  the 
fundus  suggests  to  some  extent  a  gouty  etiology,  but  no 
history  of  it  could  be  elicited. 

Taking  it  for  granted  that  the  visual  defect  is  the  result 
of  morbid  changes  found  in  the  fundus,  the  history  makes 
it  probable  that  these  changes  occurred  about  the  time  of 
the  onset  of  the  nystagmus.  To  explain  the  latter  phe- 
nomenon the  existence  of  another  lesion  at  the  centre  for 
conjugate  movements  must  be  assumed.  Although  the 
suggestion  does  not  throw  any  light  on  the  primary  etiol- 
ogy of  the  case,  may  not  the  headache  and  early  symp- 
toms have  been  due  to  a  wide  spread  vascular  disturbance 
of  the  brain,  including  the  optic  nerves  and  retina,  which 
prepared  the  ground  for  the  occurrence  of  more  definite 
inflammatory  lesions  which,  for  reasons  not  obvious,  be- 
came localized  in  the  centres  for  conjugate  movements  and 
in  the  optic  nerves  and  retina? 

I  have  been  unable  to  find  any  reference  to  cases  of 
acute  nystagmus  in  the  text- books,  or  in  the  literature 
which  is  at  my  disposal. 
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Oisappearance  of   Ptosis  After  Correction  of  Astigmatism. 

Miss  B.,  age  17.  First  seen  in  November,  1S8!).  She  consulted  nie 
on  account  of  asthenopic  symptoms,  and  examination  showed  the 
presence  of  astig'matism,  corrected  in  the  I'ight  eye  by  +0.25  D.  Cyl. 
axis  90°  and  in  the  left  eye  by  — 1  D.  Cyl.  axis  180°,  but  the  most 
noticeable  thing  about  her  was  the  presence  of  aniarked  ptosis  of  the 
left  eye,  the  right  being  affected  to  a  much  slighter  extent.  This 
condition  had  existed  for  some  years,  l)ut  I  am  unable  to  state  at 
what  age  it  commenced. 

On  returning  six  months  later,  my  attention  was  called  to  the  fact 
that  the  drooping  of  the  lids  had  disappeared  (my  notes  say  that  the 
ptosis  is  almost  unnoticeable  with  the  glasses  on  but  that  without 
them  it  recurs  at  once  in  a  marked  degree),  the  change  l)eing  un- 
doubtedly quite  involuntary. 

Partial  closure  of  the  eye  lids  is  a  phenomenon  com- 
monly noticed  in  people  suffering  from  astigmatism,  and 
other  conditions  causing  eye  strain,  but  a  definite  ptosis, 
greater  in  the  more  ametropic  eye,  and  disappearing  com- 
pletely and  promptly  on  correction  of  the  refractive  error, 
must  be  a  very  rare  phenomenon.  The  case  is  unique  in 
my  experience. 

Optic  Neuritis  Due  to  Dental  Irritation. 

Miss  N.  F.,  age  25,  referred  to  me,  April  13,  181)4,  by  Dr.  H.  L. 
Eisner;  had  been  suffering  for  a  year  past  from  a  gastric  disturb- 
ance, at  one  time  being  unable  to  retain  anything  on  her  stomach 
except  wafers  and  milk.  For  thi'ee  or  four  weeks  past  there  had 
been  no  vomiting,  the  general  health  was  improved,  but  she  was  still 
anasmic  in  appearace. 

History.  Two  weeks  ago  an  ulcerated  tooth  l)egaii  to  ache,  and  a 
day  or  two  laten  the  whole  of  the  left  side  of  the  face  became  swollen. 
The  first  morning  on  which  she  had  swelling  of  the  face  she  noticed 
a  severe  pain  in  the  left  eye,  which  continued  and  was  attributecj  to 
the  tooth  until  six  days  ago  when  her  vision  became  blurred,  the 
blurring  gradually  increasing  until  the  present  time.  Has  had  no 
previous  trouble  with  the  eyes  but  has  had  a  good  deal  of  headache 
in  the  frontal  region,  especially  during  the  past  two  weeks,  when  it 
has  been  worse  on  the  left  than  on  the  right  side. 

April  13,  1894.  Examination  of  L.  eye  shows  a  slight  exophthal- 
mos; movement  upward  and  inward  causes  pain  in  the  eye;  pressure 
backward  causes  pain;  V.  R.  "/oi  E.  '7:in  "ot  improved. 

The  ophthalmoscope  showed  in  Ij.  optic  neuritis  with  one  small 
hemorrhage.  The  surface  of  the  swollen  disc  coidd  be  clearly  seen. 
with  +5D.;  the  fundus  M'as  otherwise  emmetropic;  striped  condi- 
tion of  the  retina  between  the  optic  disc  and  yellow  spot.  The  right 
fundus  was  normal.  The  dental  lesion  was  an  alveolar  abscess  of 
the  first  bicuspid  of  the  left  upper  jaw,  which  was  opened  and 
treated  antiseptically  by  the  dentist,  with  rapid  improvement.  This 
treatment  was  begun  Ijefore  she  consulted  me. 

Dr.  Eisner's  examination  of  the  urine  showed  that  there  was  no 
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albiimen  or  sugar,  the  reaction  being  acid  and  the  specitic  gravity 
1031.  There  were  large  chisters  of  uric  acid  crystals.  She  was  given 
gi-ay  powder  in  one  grain  doses  three  times  daily. 

On  April  18th,  V.  L.  "/is;  less  pain  and  very  little  tenderness  on 
pressure;  swelling  of  the  optic  disc  less,  3  D.  being  the  strongest 
lens  with  which  its  surface  can  be  clearly  seen;  improvement  con- 
tinued until  May  3,  when  vision  ^=  ^1x2  improved  by  +0.75  Cyl.  axis 
75°.  'Vti  pju'tly:  the  outer  one-half  of  the  optic  disc  is  quite  clear; 
the  whok'  disc  cfiii  lie  liest  seen  without  anv  convex  lens  l)ehind  the 


Cases  of  Conical  Cornea  with  High   Degrees  of  Regular 
Astigmatism. 

Case  1.  Miss  E.  (t.  S.,  age  33,  referred  to  me  by  Dr.  A.  D.  Stew- 
art, of  Port  Byron,  N.  Y.,  for  some  years  past  the  subject  of  conical 
coniea  in  both  eyes;  came  under  observation  in  1893.  The  left  eye 
had  been  operated  upon  by  cauterization  of  the  apex  of  the  cone 
during  the  previous  year  at  the  Manhattan  Eye  and  Ear  Hospital 
without,  however,  any  material  improvement  in  vision  but  leaving  a 
tendency  to  attacks  of  pain,  scraping  sensation  and  congestion. 

Examination  showed,  in  the  left  cornea   a  circular,  fiat  scar 
—  24°  Sph.  giving  V  =  «/„„.     At  her  first  visit  I  was    unable  to  im- 
prove the  vision  of   R.  beyond  "/oo  with  —  26  D.,  and  without    any 
glasses  she  could  read  slowly  No.  1  J  at  I'/a  inches  from  the  cornea. 

Some  months  later  I  saw  her  again,  and,  after  many  tests,  found 
that  a  strong  convex  cyliiuler  at  about  155°  added  to  a  —  18  D.  Sph. 
gave  some  improvement.  The  cylinder  was  gradually  iiu-reased  in 
strength  until  the  highest  acuteness  of  vision  was  reached. 

The  filial  combinatiou    I —  17  D.  Cyl.  axis  65° 

(,  +    ID.  Sph.  gave  V.  'Vis  every  letter  ex- 
cept V.  whicli  was  called  Y.  and  with    (  —  17  D.  Cvl.  axis  65° 

t  +  3  D.  Sph. 
She  read  No.  J  .1  at  six  inches  and  No.  10  .1  at  fifteen  inches.     The 
latter  combination  was  prescribed  for  general  use. 

January,  1804.  The  attacks  of  pain  in  the  left  eye  still  occur,  but 
are  relieved  by  the  iise  of  pilocarpine  prescribed  at  a  former  visit. 

She  now  complains  of  being  unable  to  read  well  with  the  glasses, 
and  of  some  aching. 

R   f  -f  3  I).  Sph. 

1 —  10  Cyl.  and  a  stenopaic  slit  reads  1  J  at  seven  inches  easily, 
and  this  combination  was  ordered.  When  I  heard  of  her  last  she 
was  wearing  it  with  satisfaction. 

Case  2.  Mrs.  J.  A.  W.,  age  30.  Dates  the  defect  in  vision  from  an 
attack  of  measles  eight  years  ago.  She  has  worn  glasses  but  has 
been  unable  to  obtain  any  that  w-ere  satisfactory.  The  ophthalmo- 
meter showed  seven  or  eight  dioptres  of  astigmatism  in  the  right 
eye,  the  inuiges  being  very  irregular,  and  six  or  seven  degrees  in  the 
left,  the  axes  being  at  135°  and  45°. 

V.  R.  6.60    (  —  8  or  9  Cyl.  4.5°  ^  «/i«. 
I  +  3  or  4  Spli. 

V.  L.  6.60    (   —  6  D.  Cyl.  axis  135°  =  «/i2  partly. 

I  —  2.5  D.  Sph.  glasses  fully  correcting  the  refractive 
eiTors  were  prescribed  and  have  been  wfirn  with  satisfaction  since, 
over  two  years  having  elapsed. 
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Case  3.  Mi.s.s  M.  W.,  age  28.  The  history  of  the  onset  of  the  de- 
fect very  indefinite;  glasses  were  prescribed  for  her  four  years  ago, 
with  which  she  got  on  well  iintil  five  months  ago,  when  she  had  a 
sudden  pain  in  the  right  eye :  since  then  any  unusual  eye  work  causes 
a  return  of  the  pain.     She  was  wearing  on  each  eye  /  +  8  D.  Cyl. 

I— oD.  Sph. 
After  repeated  examinations  the  highest  degree  of  visual  acuteness 
wa?  obtained  in  R.  by    (  —  13  D.  Cyl. 

i,  +    ti  D.  Sph.     at  150°.   which  gave  V.  "As 
partlv,  and  in  L.  1)V    i  —  13  D.  Cvl. 

(  +  ()  D.  Sph.  at  150°,  which  gave  V.  =  «/i2- 
With  her  glasses  she  could  read  No.  1  J  with  a  far  point  of  IIV2  in- 
ches.    I  believe  she  still  uses  the  same  glasses. 

Case  4.    Mrs.  L.  H.,  aged  29.     Seen  first  on  Oct.  25,  1894,  when 

she  gave  a  histoiy  oi  defective  vision  of  some  years  duration.     The 

ophthalmometer  showed  astigmatism  of  about  12  D.  in  the  right  and 

6  D.  in  the  left  eye. 

R.  V.  'Vo  +9  D.  Cyl.  165°  I  _  ,,  , 

— OD.  Spl.  J  —   /-'^Paitlj. 

L.  Y.  'S„  +3.5  D.  Cvl.  175"   I  „,      , 
—  2.  D.  Sph.  y  /!»  "^ 

Glasses  slightly  weaker  than  these  were  prescribed,  and  as  she  has 
"worn  them  with  satisfaction  until  within  six  months. 
Sept.  9.  1896.     R.  with  +  S  D.  Cyl.  165°   ),.     ^     .,  . 

—  4  I).  Sph.  /  /■'«  P^"^^  • 
L.  witli  +  6  or  6.5  D.  Cvl.  175°  \  ,,      , 

-  2.75  Spl).        '  /     /•-■'  + 


A  CASE  OF  TUMOR  OF  THE  OBLONGATA. 

By  Henry  S.  Upson,  M.  D., 

cleveland,  o. 

mkmher  of  the  american  neurological  assoclvnon;  professor 

OF  NEUROLOGY  IN  THE  WESTERN  RESERVE  :MET)ICAL 
SCHOOL, CLEVELAND. 

Illustrated. 

The  importance  of  the  ophthalmoscope,  not  only  in  neu- 
rology but  in  general  medicine,  has  been  much  empha- 
sized. This  does  not  measure,  however,  the  necessity  of 
care  in  the  examination  of  the  eye  in  its  other  relations, 
illustrated  in  some  of  its  features  in  the  following  case : 

The  patient,  J.  A.  R.,  a  girl  of  seven,  was  quite  well  until  .she  wa-s 
three  year.s  old.     Then  she  began  to  have  convulsions,  consisting-  of 


loss  of  consciousness,  frothing  at  the  mouth  and  general  rigidity, 
but  the  parents  remember  no  clonic  spasms.  She  had  five  or  six 
of  these  attacks  in  all;  they  then  ceased  and  have  not  returned. 
Several  months  ago  she  began  to  turn  her  head  when  she  looked  at 
anything,  and  the  parents  noticed  that  thei-e  Avas  strabismus.     The 
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eye  soon  after  this  began,  apparently,  to  protrude,  and  this  appear- 
ance is  now  very  marked.  Within  a  month  after  the  onset  she  Ijeg'an 
to  lose  power  in  her  left  hand,  later  in  her  left  leg:.  She  has  had  no 
convulsions  for  the  last  three  years.  The  child  is  still  intelligent  but 
not  as  bright  as  she  was  formerly.  Her  appetite  is  good  but  bowels 
somewhat  constipated.  She  has  had  little,  if  any,  headache.  On 
examination  the  patient  is  moderately  nourished,  sf)mewhat  apa- 
thetic-looking and  keeps  her  mouth  open.  The  right  eye  cannot  be 
closed;  it  is  turned  in  and  cannot  be  turned  at  all  to  the  right.  The 
facial  muscles  of  the  right  side  show  a  marked  loss  of  power.  Thi> 
is  chiefly  seen  when  she  smiles,  which  it  is  rather  difficult  to  get  her  to 
do.  Her  left  arm  can  be  raised  at  the  shoulder  and  Ijent  a  little  at 
the  elbow,  but  there  is  entire  loss  of  power  in  the  lingers  and  hand. 
The  feet  cannot  be  moved  at  all,  but  the  leg  can  be  bent  at  the  knee 
rather  feebly.  Walking  is  quite  impossible.  There  is  sensibility  to 
tactile  and  painful  impressions  in  both  arui  and  leg.  The  knee, 
wrist  and  elbow-jerks  are  lively  on  the  right  side,  exaggei'ated  on 
the  left.  There  is  no  ankle-clonus.  The  nniscles  of  the  face  and 
limbs  of  the  left,  as  well  as  of  the  right  side,  react  well  to  the  Fara- 
dic  cun-ent.  The  tongue  is  protruded  fairly  straight.  There  is  no 
tenderness  on  percussion  over  the  skull.  The  pulse  is  soft,  regular, 
112.  A  watch  is  heard  at  two  feet  on  the  right  side  and  at  one  foot 
on  the  left.  Dr.  Bi'uner  kindly  examined  the  eyes  and  made  the  fol- 
lowing report: 

"The  examination  of  the  eyes  shows  paralysis  of  the  orbicularis  of 
the  right  eye.  The  right  palpebral  fissure  is  decidedly  wider  than 
the  left,  which  is  six  millimetres,  while  the  right  is  ten  millimetres, 
and  remains  the  same  whether  she  opens  the  eyes  as  widely  or  at- 
tempts to  close  them  as  tightly  as  possible.  Her  lower  lid  droops, 
exposing  the  sclera,  and  there  is  very  frequent  lachrymation.  At 
first  glance  the  eye  appears  to  protrude  considerably,  but  closer  ex- 
amination shows  that  this  appearance  is  due  to  the  paralysis  of  the 
oi'bicularis.  There  is  also  complete  paralysis  of  the  external  rectu> 
of  the  same  eye  so  that  the  inner  edge  of  the  cornea  comes  in  con- 
tact with  the  internal  canthus  as  the  patient  looks  directly  in  front  ot 
her  with  the  left  eye,  and  she  is  unable  to  turn  the  eye  outwai'd  a> 
far  as  the  median  line.  The  eye  moves  readily  in  all  other  direc- 
tions. The  movements  of  the  left  eye  are  good  in  all  directions. 
The  pupils  are  equal  and  respond  promptly  to  light  and  in  ac- 
commodation. The  form-fields  are  apparently  normal  so  far  as  we 
could  tell  with  the  little  patient  in  her  apathetic  condition.  Vision 
could  not  be  definitely  ascertained,  but  apparently  is  not  affected. 

The  ophthalmoscope  shows  in  the  right  eye  the  media  clear,  disc 
round,  physiologic  cup  narrow,  scleral  crescent  out,  vessels  normal 
in  size  and  disti'ibution,  the  nerve  is  normal  in  color  and  the  retina 
and  choroid  in  good  condition;  in  short,  the  fundus  presents  nothing 
of  any  pathologic  significance.  The  fundus  of  the  left  eye  is  the 
same  except  for  the  absence  of  the  scleral  crescent  and  the  presence 
of  a  small  cilio-retinal  vessel." 

The  patient  was  next  seen  Dec.  10,  181)().  Her  condition  is  veiy 
much  changed.  She  has  lost  flesh  and  is  unable  to  sit  up.  Her  head 
hangs  heavily  and  she  does  not  raise  it.  The  chin  is  dropped  and 
she  has  a  good  deal  of  difficulty  in  swallowing  and  caniiot  chew  hei 
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food  at  all.  She  does  uot  smile  and  seems  to  have  lost  power  (ni  the 
left  side  of  the  face  as  well  as  on  the  right.  The  left  palpebral  slit 
is  wider  than  before  although  not  so  wide  as  is  the  right  one.  The 
right  eye  is  in  the  same  position  as  before.  Marked  optic  neuritis 
has  developed  in  both  eyes  but  without  liemf)rrhage.  The  patient  is 
apathetic  but  suffers  no  pain.  She  recognizes  the  people  about  her 
readily. 

It  is  unfortunate  that  the  preceding  case  could  not  be  ex- 
amined more  thoroughly  with  especial  reference  to  anes- 
thesias, narrowing  of  the  field  of  vision,  and  so  on,  which 
her  age  and  lack  of  intelligence  rendered  out  of  the  ques- 
tion. One  main  interest  in  the  case  lay  in  the  difficulty  in 
making  out  early  the  paralysis  of  the  right  side  of  the  face. 
A  bulging  of  the  right  eye  was  so  closely  simulated  by  pa- 
resis of  the  orbicularis  and  the  external  rectus  as  to  make 
a  quite  careful  examination  necessary.  The  fact  is  striking 
that  with  the  very  marked  symptoms  of  tumor  at  the  base  of 
the  brain,  on  the  first  examination  no  trace  of  optic  neu- 
ritis could  be  found.  Its  rapid  development  later  was  co- 
incident with  an  appalling  increase  of  the  paralytic  symp- 
toms. The  increasing  weakness  of  the  neck  and  trunk- 
muscles  and  beginning  loss  of  power  on  the  left  side  of 
the  face,  with  much  more  marked  speech  defect,  point  to  an 
early  termination  of  the  case,  which  unfortunately  cannot 
be  averted  or  even  delayed. 

The  location  of  the  tumor  is  evident.  It  is  on  the  right 
side  of  the  oblongata,  involving  the  nucleus  of  the  right 
facial  nerve,  and  the  pyramidal  fibres  before  their  cross- 
ing, as  they  descend  to  the  left  side  of  the  body. 

As  to  the  nature  of  the  tumor,  its  present  rapidity  of  de- 
velopment points  to  the  probability  of  its  being  a  glioma. 
There  is  absolutely  no  specific  history  in  the  case,  no  con- 
sumption in  the  family,  and  the  other  children,  of  whom 
there  are  five,  as  well  as  the  father  and  mother,  are  all 
healthy. 
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THE  EYE  IN    HEREDITARY   ATAXIA   WITH  A  RE- 
PORT OF  FOUR  CASES  OF  FRIEDREICH'S 
ATAXIA  IN  ONE  FAMILY. 

By  Charles  W.  Burr,  M.  D., 

(IJXICAL   PROFESSOR   OF   XERVOl'S   DISEASES  IX  THE   MEDICO-f^HIRUR- 

GICAL  COLLEGE,    PHILADELPHIA:    PROFESSOR   OF   DISEASES 

OF   THE    MIXD   AXD   XERVOUS   SYSTEM   IX   THE 

I'HILADELPHIA   POLICLIXIC. 

The  mother  of  the  patients  is  a  strong,  healthy  looking 
v^oman,  67  years  old.  The  father,  who  is  reported  to  have 
been  a  temperate,  hard-working  man,  was  drowned  while 
at  work.  No  relation  has  had  any  disease  characterized 
by  difficulty  in  walking  or  speaking.  Neither  the  mother 
nor  the  children  show  any  signs  of,  or  give  a  history  point- 
ing toward,  syphilitic  infection.  There  have  been  nine 
children,  of  whom  four  died  in  infancy,  one  is  a  healthy 
male  adult,  and  the  remaining  four  are  included  in  this  re- 
port. The  examinations  of  the  eyes  were  made  by  my 
friend,  Dr.  M.  W.  Zimmerman,  Ophthalmologist  to  the 
Germantown  Hospital. 

Case  1.  Julia,  ^4  years  old,  came  to  Dr.  Mon-is  J.  Lewis'  clinic 
at  the  Infirmary  for  Nervous  Diseases  in  May,  1892.  According'  to 
her  account,  she  was  healthy  until  about  the  seventh  year.  At  that 
time  lier  mothei'  noticed  that  she  walked  awkwardly  and  occasionall.y 
tripped.  Her  condition  slowly  grew  worse,  and  a  few'  years  later 
speech  became  affected.  She  never  had  lancinating  or  other  pain, 
but  there  was  at  one  time  some  numbness  of  the  feet.  It  was  impos- 
sible in  this  case  and,  indeed,  in  the  succeeding  ones  also,  to  get  any 
clear  account  of  the  prf>gress  of  the  disease  or  the  dates  at  which  the 
symptoms  appeai-ed. 

Present  cotiditiuii.  The  gait  is  markedly  staggering.  So  great  is 
the  sway  that  she  can  scarcely  stand  with  the  feet  not  widely  apart. 
If  they  are  bi-ought  close  together  she  falls.  The  sway  is  not  made 
worse  by  closing  the  eyes.  "While  sitting,  there  are  constant,  gentle, 
wave-like  movements  of  the  head,  trunk  and  arms.  There  is  great 
difficulty  in  touching  the  nose  or  ear  with  the  finger,  and  on  attempt- 
ing to  pick  up  an  object  the  "hovering  hand"  is  well  shown.  There 
is  no  palsy.  The  knee  jerk  and  biceps  tendon  jerk  are  absent  and 
not  reinfoivilile.  but  the  chin  jei'k  is  very  marked.  Touch  and  pain 
sense  are  noiinal  in  the  arms  and  legs.     There  is  no  muscular  atro- 
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l)hy.  A  slightly  elevated,  broad,  bright  red  band  appears  in  the  WH,ke 
of  a  pin  drawn  lightly  over  the  skin  on  any  part  of  the  body.  In- 
telligence is  good  and  disposition  amiable.  Speech  is  slow  and  drawl- 
ing, not  scanning.  There  is  very  slight  lateral  spinal  curvature.  The 
urine  contains  neither  albumen  nor  sugar. 

Eye  exniiiiv((tiov.  '"No  ptosis  or  other  e.\tra-<»cular  paralysis. 
Movement  of  the  eye  Ijalls  good  in  all  directions.  Convergent  stra- 
bismus of  moderate  degree,  alternating.  No  nystagmus  on  approach- 
ing near  point  but  appears  during  extreme  lateral  fixation,  is  fairly 
regiilar,  and  consists  of  a  small  horizontal  excursion.  Fixation  is  at 
all  times  unsteady  but  does  not  constitute  tnie  nystagnuis  excei)t 
under  the  above  conditions.  There  is  slight  pallor  of  the  discs, 
otherwise  the  fundi  are  normal.  The  piipils  respond  promptly  to 
light  but  sluggishly  and  irregularly  with  accommodation.  V.  O.  I). 
•/:„  O.  S.  V.-,.     Ophthalmoscope  shows  H.  I.  I)."' 

Case  2.  Frank,  aged  :^4  years.  "Nervous  fever"  when  six  years 
old.  Immediately  after  his  mother  noticed  involuntary  movements 
in  his  liands  and  awkwardness  in  gait.  Has  at  times  complained  of 
slight  rheumatic  pains  in  the  legs.  The  disease  has  slowly  but 
steadily  progressed. 

Pirfioit  cotxUiiot).  Sits  Imddled  in  a  chair,  the  back  bent  forward 
and  to  one  side,  the  legs  spraM'ling.  There  is  some  static  ataxia. 
On  attempting  to  stand,  Avild  ataxic  movements  appear.  There  is  m> 
ti-ue  palsy.  The  kiu'c  jerk,  biceps  tendon  jerk,  and  cremasteric 
reflex  are  absent  and  not  reinforcilde.  The  chin  jerk  is  very  marked. 
Both  feet  are  characteristically  clubbed.  Theiv  is  slight  lateral  spinal 
cuiwature.  The  legs  ai'e  purplish  and  cold.  There  is  some  general 
wasting  of  the  extremities,  which  ])resent  a  great  contrast  to  the 
thick,  Ijull-like  neck  and  heavy  face.  As  the  patient  has  not  walked 
for  many  years,  the  wasting  is  probably  lai-gely,  if  not  entirely,  <lue 
to  disuse.  Speech  is  slow,  hesitating,  drawling,  and  often  can  not 
be  understood.  Touch  and  pain  sense  are  normal  and  the  patient 
localizes  well  The  sense  of  the  position  of  the  extremities  while  the 
eyes  are  sluit  is  good.  Measured  by  ordinary  standards  his  mental 
power  is  low,  but  when  we  remember  that  he  is  absolutely  without 
education,  that  his  speech  is  sadly  affected,  that  his  family  have 
lived  almost  without  hiunan  intercourse,  is  foreign,  and  has  in  the 
course  of  years  developed,  one  could  say  without  exaggeration,  a 
hybrid  language  of  its  own,  we  are  justified  in  Ijelieving  that  his 
mental  weakness  is  in  truth  only  apparent  and  due  to  external  causes. 
The  urine  contains  neither  albumen  nor  sugar. 

Eye  exdiiiiiKif  1(111.  "No  extra-ocular  paralysis.  Movement  of  tlie 
eye  l^alls  fair  in  all  directions.  There  is  a  very  high  degree  of  diverg- 
ence, always  fixing  with  the  right  eye.  Very  slight  nystagnuis  when 
eyes  ai-e  at  i-est  or  covered,  appears  with  fixation,  increased  on  ap- 
proaching fixation  point  and  very  slightly  increased  on  extreme 
lateral  position  and  only  in  the  fixing  eye.  Pupils  respond  very 
promptly  to  light,  with  acconnnodation  doubtful  and  iri'egular,  at 
times  seems  to  be  smaller  for  distance.  This  case  and  Charles  show 
during  acconnnodation  distinct  ataxic  movements  of  the  pupils. 
Good  view  of  the  fundus  not  ol^tainable,  but  no  grave  lesion  was 
noted.  Ophthalmoscope  shows  myopia  '2-'.i  I).  Vision  could  not"  V)e 
taken,  but  it  is  allege<l  to  V)e  good. 
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Case  3.  Charles,  aged  30  years.  Present  trouble  began  in  the 
seventh  year,  the  first  symptoms  noted  being  awkwardness. 

Present  condition.  Motor  ataxia  is  so  gi-eat  that  he  cannot  walk  or 
even  get  upon  his  feet.  There  is  quite  marked  static  ataxia.  The 
knee  jerk  and  biceps  tendon  jerk  are  absent  and  not  reinforcible. 
The  chin  jerk  is  marked.  There  are  occasional  fibrillary  twitchings 
in  the  deltoids  and  great  pectorals.  The  thenar  and  hypothenar 
eminences  and  the  interossic  muscles  are  much  wasted.  There  is 
decided  palsy  in  the  wasted  parts  and  some  general  weakness  in  all 
the  extremities.  Speech  is  slow  and  hesitating.  The  mental  state  is 
similar  to  that  found  in  Frank.  There  is  rather  marked  lateral  curv- 
ature. Both  feet  are  clubbed.  Touch  and  pain  sense  are  normal. 
The  patient  localizes  touch  Avell.  Sense  of  position  of  the  extremi- 
ties is  good.  A  slightly  elevated,  broad,  red  line  follows  a  pin  drawn 
lightly  over  the  skin.     The  urine  contains  neither  albumen  nor  svigar. 

Eye  v.aiiiiination.  "No  extra -ocular  paralysis.  Movement  of  the 
eye  balls  good  in  all  directions.  Marked  alternating  divergent  strabis- 
mus. Very  slight  horizontal  nystagmus  at  all  times,  increased  by 
fixation  and  by  approaching  fixation  point,  and  worst  during  extreme 
lateral  fixation.  The  pupils  respond  to  light  promptly  but  very  slug- 
gishly and  irregularly  with  accommodation,  at  times  failing  to  con- 
tract at  all.  It  is  very  difficult  to  obtain  a  good  view^  of  the  fundus, 
but  both  nerves  are  probably  normal.  Vision  is  said  to  be  fair,  but 
it  could  not  be  estinu\ted  with  any  certainty,  fixation  being  extremely 
difficult." 

Case  4.  Mary.  Onset  when  about  17  years  old.  Fii-st  symptoms 
noticed,  stumbling  gait. 

Present  condition.  Gait  quite  ataxic.  Sways  badly  when  standing, 
whether  the  eyes  are  opened  or  closed.  When  sitting  there  are  quite 
marked  waving  movement  of  the  body  and  extremities.  The  "hov- 
ering hand"  is  well  shown  when  she  attempts  to  pick  up  an  object. 
The  knee  jerk  and  biceps  tendon  jerk  are  absent  and  not  reinforci- 
ble. The  muscle  jerk  is  very  marked  in  the  arms.  The  chin  jerk  is 
very  active.  Speech  is  slow,  hesitating,  drawling.  The  mental  con- 
dition is  excellent.  Touch  and  pain  sense  are  normal.  She  localizes 
on  touch  well.  Sense  of  position  of  the  extremities  is  good.  There 
are  no  paralyses.  Club-foot  is  absent.  The  urine  contains  neither 
albumen  iK)r  sugar.     There  was  no  opportimity  to  examine  her  eyes. 

In  all  of  the  cases,  examination  of  the  abdominal  and 
thoracic  organs  gave  negative  results.  In  none  was  there 
palsy  of  the  bladder  or  rectum.  The  diagnosis  of  Fried- 
reich's ataxia  is  based  on  the  following:  The  affection  of 
four  members  of  the  family,  the  ataxia,  the  absence  of  the 
knee  jerk,  the  characteristic  speech,  the  entire  absence  of 
sensory  symptoms  and  the  presence  of  nystagmus.  In  the 
third  case  the  lesion  must  have  extended  beyond  the  pos- 
tero-lateral  columns  to  the  anterior  gray  matter  or  there 
would  not  have  been  the  marked  local  muscular  wasting. 
Chin  jerk,  so  far  as  I  am  aware,  has  never  before  been 
noticed  in  Friedreich's  ataxia.     It  is  curious  that,  with  the 
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other  deep  reflexes  absent,  it  should  be  not  only  present 
but  very  marked.  Its  significance  I  do  not  know  unless  it 
marks  a  step  in  the  upward  progress  of  the  lesion. 

Examination  of  the  eyes  of  ataxic  children  is  of  value 
as  an  aid  in  determining  whether  any  given  case  is  one  of 
Friedreich's  ataxia,  of  the  family  form  of  cerebellar  ataxia, 
of  the  very  rare  locomotor  ataxia,  beginning  in  early  life, 
or  of  cerebellar  tumor. 

The  most  frequent  eye  symptom  in  Friedreich's  ataxia  is 
nystagmus.  In  Griffith's  carefully  studied  series  of  one 
hundred  and  forty-three  cases  it  was  present  in  fifty-six. 
absent  in  forty-six,  and  not  mentioned  in  the  remainder. 
In  later  tables  the  percentages  remain  the  same.  It  usu- 
ally appears  at  or  about  the  same  time  as  the  affection  of 
speech  but  may  not  appear  until  many  years  later.  On  the 
other  hand  it  very  rarely  is  seen  very  early  in  the  course 
of  the  disease,  as  in  a  case  of  Erlenmeyer's,  in  which  it  ap- 
peared at  the  outset  of  the  disease,  lasted  three  weeks  and 
then  disappeared  permantly.  It  most  frequently  is  ataxic 
in  type,  that  is  to  say,  there  is  horizontal,  bilateral  oscilla- 
tion of  the  balls,  appearing  only  on  fixation,  most  marked 
or  present  only  when  the  patient  looks  to  one  side,  and 
ceasing  when  the  eyes  are  at  rest.  Static  nystagmus,  that 
is,  nystagmus  of  the  resting  eye,  is  very  rare.  The  pupil- 
lary condition  varies.  The  pupils  are  in  some  cases  di- 
lated, in  others  contracted,  and  the  movements  are  some- 
times sluggish.  In  none  of  Griffith's  cases  were  they 
found  not  to  react  to  light  and  on  accommodation.  Several 
cases  have,  however,  been  reported  in  which  the  light  re- 
flex was  lost,  and,  according  to  Gowers,  whenever  this  con- 
dition exists,  evidence  of  hereditary  syphilis  should  be 
sought  for,  since  it  is  probable  that  many  of  the  cases  in 
which  this  loss  was  met  with  were  cases  of  true  tabes  occur- 
ring in  young  people.  In  our  cases  response  to  light  was 
prompt  but  with  accommodation  sluggish  or  absent. 

Marked  optic  atrophy  never  occurs.  Powers  records 
white  discus  in  one  case  and  Seguin  partial  atrophy  in 
another.  The  cases  of  Friedenreich  and  Rouffinfet  seem 
to  more  properly  belong  in  the  class  of  cerebellar  ataxia. 
Sinkler  and  Oliver  have  found  changes  in  the  nerve  head 
similar  to  those  seen  in  the  earlier  stages  of  locomotor 
ataxia,  and  de  Schweinitz  has  had  a  similar  experience  in 
one  or  two  examinations. 

Strabismus,   blepharospasm,    diplopia    and  ptosis  some- 
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times  are  met  with,  but  are  complications  rather  than  a  part 
of  the  symptomatology  of  the  disease. 

In  the  cerebellar  type  of  hereditary  ataxia  the  eye  symp- 
toms are  much  more  marked  than  in  Friedreich's  ataxia. 
As  in  the  latter  nystagmus  is  very  frequent,  but,  more  than 
this,  optic  atrophy  with  contraction  of  the  fields  of  vision, 
or  amblyopia,  is  a  common  symptom.  The  pupil  may  fail 
to  respond  to  light  or  to  contract  with  accommodation. 
Sometimes  there  is  diplopia,  sometimes  color-blindess. 
Apart  from  the  eyes,  the  symptoms  of  the  two  types  differ 
widely.  The  cerebellar  variety  begins  at  or  soon  after 
puberty,  the  knee  jerks,  instead  of  being  absent,  are  ex- 
aggerated or  at  least  well  marked;  there  are  distinct  sen- 
sory disturbances,  and  the  special  form  of  club-foot  and 
the  spinal  curvature  seen  in  Friedreich's  ataxia  are  never 
present. 
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By  Charles  H.  May,  M.  D., 

NEW  YORK. 
A  Discussion  on  the  Operative  Treatment  of  High  Myopia. 

By  J.  B.  Lawford,  F.  R.  C.  S.;  F.  R.  Cross,  F.  R.  C.  S. : 
Dr.  Argyll  Robertson.  Dr.  P.  W.  Maxwell,  and  Rainer  Bat- 
ten. Report  of  the  '96  meeting  of  the  British  Medical 
Association.     Jh-ifisJt  Medical  Journal,  Sept.  12,  1896. 

Mr.  Lawford  opened  the  discussion  by  pointing  out  that 
the  subject  was  one  of  great  and  probably  increasing  im- 
portance, but  by  no  means  simple,  and  that  we  are  in  need 
of  more  accurate  information  in  regard  to  several  particu- 
lars. He  assumed  that  it  was  unnecessary  to  argue  whether 
or  no  this  treatment  were  justifiable — its  claim  as  a  recog- 
nized surgical  procedure  had  been  established. 

"For  convenience  I  have  arranged,  and  shall  endeavor 
to  introduce  the  matter  for  discussion  under  several  head- 
ings. .  .  .  those  on  which  discussion  is  most  expe- 
dient or  likely  to  prove  most  instructive.  Referring  for  a 
moment  to  the  published  records  (according  to  Fukala  there 
are  about  1,000  cases  on  record),  I  may  point  out  that 
this  treatment  has  been  adopted  and  carried  out  most  ex- 
tensively in  Germany  and  Austria,  and  to  a  less  extent  in 
France,  Belgium  and  Switzerland.  It  is,  considering  the 
prevalence  of  myopia  in  the  two  first  named  countries, 
easy  to  understand  that  the  opportunity,  perhaps  I  should 
say  the  necessity,  for  operating  must  arise  much  more  fre- 
quently there  than  in  our  own  land.  In  English  literature 
there  are,  so  far  as  I  know,  few  recorded  cases. 

1.       THE  DEGREES  OF  MYOPIA. 

It  is,  I  think,  impossible  to  make  any  very  definite  state- 
ment in  reference  to  this  point.  A  decision  can  only  be 
arrived  at  after  consideration  of  other  conditions  besides 
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the  actual  number  of  dioptres  of  myopia:  such  conditions 
are  the  age  and  health  of  the  patient,  the  character  of  the 
myopia,  whether  progressive  or  stationary,  and  any  com- 
plications which  may  exist,  for  example,  disease  of  the 
vitreous,  or  opacity  of  cornea.  The  social  surroundings 
and  duties  of  the  individual  may  also  have  to  be  taken 
into  account. 

Another,  but  important  question,  is  to  what  extent 
for  practical  purposes,  that  is  for  school  or  wage -earning 
work,  vision  can  be  made  serviceable  by  means  of  glasses. 
The  lowest  degree  of  myopia  to  which  this  operation  is 
applicable  differs  somewhat  in  the  opinion  of  different 
writers.  Generally  speaking,  eyes  with  less  than  11  or  12 
D.  are  not  suitable.  Some  writers  have  given  13  D.  as  the 
starting  point,  others  15  D.  There  is  probably  no  upward 
limit.  The  highest  degree  recorded  was  in  one  of  Schweig- 
ger's  patients,  in  whom  myopia  of  33  D.  was  present. 

The  knowledge,  comparatively  recently  gained,  and 
which  has  still  more  recently  become  general,  that  the 
alteration  in  the  refraction  resulting  from  removal  of  the 
lens  is  very  different  in  myopia  to  that  in  emmetropia,  must 
to  a  certain  extent  influence  us  in  deciding  for  or  against 
operation.  The  lowering  of  the  refraction  has  in  most 
cases  been  from  16  to  18  D.  It  would  appear  (Stadfeld) 
that  the  greater  the  degree  of  myopia  the  greater  the 
change  in  refraction  resulting  from  removal  of  the  lens; 
an  eye  with  myopia  of  7  D.  will  become  hypermetropic  to 
the  extent  of  6.6  D.  (alteration  of  13.6  D.)  ;  a  myopia  of 
19  D.  becomes  converted  into  hypermetropia  of  10.2  D. 
In  the  case  of  33  D.  of  myopia  referred  to  above,  the  re- 
fraction after  removal  of  the  lens  was  13  D.,  a  difference 
of  20  D. 

In  some  of  the  recently  published  cases  (Vacher)  in 
which  a  comparatively  low  degree  of  myopia  was  present, 
and  consequently  the  refraction  after  operation  was  hyper- 
metropic to  a  varying  degree,  up  to  3.5  D.,  the  improve- 
ment in  visual  acuity,  and,  according  to  the  authors,  in  the 
visual  capability  of  the  patients,  was  very  marked— that 
is,  the  individual  was  very  much  better  off  for  all  ordi- 
nary occupations,  wearing  with  comfort  +1  D.  to  +3.5  D., 
than  when  using  or  endeavoring  to  use  — 12  D.  to  — 14  D., 
and  complaining  constantly  of  discomfort  and  inability  to 
pursue  his  or  her  avocation. 

Closely  connected  with  the  degree  of  myopia,  and  best 
10 
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discussed  in  association  with  it,  are  other  conditions  de- 
pendent upon  the  elongation  of  the  eyeball:  these  are, 
inter  alia,  inflammatory  and  atrophic  changes  in  the  cho- 
roid revealed  by  the  ophthalmoscope,  opacities  in,  and  loss 
of  consistence  of,  the  vitreous. 

The  existence  of  choroidal  atrophy  in  the  form  of  the 
common  posterior  staphyloma,  even  when  of  considerable 
extent,  would  seem,  from  the  writings  of  several  surgeons, 
not  to  be  a  very  serious  complication,  and  has  not  deterred 
them  from  operating. 

It  is,  I  think,  important  to  determine  as  far  as  possible  ■ 
whether    the    choroidal    changes    are   stationary.      Their 
extent  and  degree  must  also  be  carefully  considered.     No 
one  would  decide  to  operate  in  a  case  in  which  the  choroid 
was  destroyed  over  the  whole  of  the  macular  region. 

Fukala  states  that  he  does  not  consider  an  eye  suitable 
for  operation  unless  visual  acuity  (with  correction)  is  = 
-^^,  and  the  eye  could  read  1  J.,  or  at  least  2  J.,  well.  He 
is  not  followed  in  this  opinion  by  some  other  writers. 

2.  THE  AGE  AT  WHICH  THE  OPERATION  MAY  BE  UNDERTAKEN. 

The  surgeons  who  first  systematically  practiced  this  op- 
eration ( Fukala,  Vachor,  and  others)  performed  it  only  upon 
young  patients  in  whom  the  lens  could  be  treated  by  dis- 
cission and  subsequent  evacuation.  But  in  the  last  two  or 
three  years,  this  treatment  (that  is,  removal  of  lens)  has 
been  extended  to  adults  and  those  beyond  middle  age.  At 
the  Heidelberg  Congress  of  1895,  v.  Hippel  and  Sattler  re- 
ported cases  in  patients  up  to  64  years  of  age  with  satisfac- 
tory results.  Vacher,  Pfiiiger,  Schweigger  and  others, 
have  also  operated  with  success  on  patients  of  from  35  to 
50  years  of  age. 

I  cannot  from  experience  offer  any  opinion  as  to  the  ad- 
visability of  removing  the  transparent  lens  in  middle-aged 
patients.  My  few  cases  have  been  children.  My  feeling 
is,  however,  in  favor  of  restricting  the  operation  generally 
to  young  eyes,  although  I  have  no  wish  to  oppose  its  per- 
formance in  older  patients  in  suitable  cases. 

It  has  been  stated  (Sattler,  v.  Hippel) — and  this  is  an 
important  observation  if  correct — that  the  lens  in  highly 
myopic  eyes  does  not  undergo  sclerosis  in  the  way  that  it 
does  in  emmetropic  and  hypermetropic  eyes.  It  is  obvious 
that  if  this  is  so,  it  may,  or  rather  must,  have  an  important 
bearing  on  the  method  of  dealing  with  the  lens. 
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There  can  be,  I  think,  no  serious  objection  to  operating 
in  early  childhood  if  the  degree  of  myopia  is  sufficiently 
high;  indeed  my  feeling  is  that  the  conditions  are  likely  to 
become  less  favorable  if  operation  is  postponed. 

3.    TECHNIQUE. 

The  general  opinion  of  writers  is  decidedly  in  favor  of 
discission  of  the  lens,  and  subsequent  removal  of  opaque 
fragments.  Fukala,  in  his  most  recent  communication  on 
the  subject  says,  "That  direct  extraction  of  the  transparent 
lens  is  not  the  right  method  has  been  abundantly  shown." 
On  the  other  hand,  Vacher,  in  a  paper  read  before  the 
French  Ophthalmological  Society  a  few  weeks  ago,  recom- 
mends the  operation  of  extraction,  and  reports  a  second 
series  of  14  cases  with  good  results.  The  author  first  re- 
ferred to  counsels  a  very  free  needling  of  the  lens;  this 
should  be  repeated  once  or  twice,  and  the  broken  up  lens 
subsequently  evacuated. 

I  have  hitherto  employed  discission  of  the  lens,  repeated 
if  necessary  after  an  interval  of  a  few  weeks,  and  subse- 
quent removal  of  the  swollen  lens  through  a  small  corneal 
incision,  either  by  "curette  evacuation'"  or  by  means  of  a 
Bowman's  lens  syringe.  Unless  the  patient  can  be  kept 
under  constant  or  very  frequent  observation,  it  is,  I  think, 
better  to  needle  freely,  and  remove  a  portion  of  lens  matter 
a  few  days  later.  There  is  then  little  or  no  risk  of  second- 
ary glaucoma,  and  absorption  of  the  remaining  lens  sub- 
stance can  be  allowed  to  go  on  slowly  and  safely. 

Iridectomy,  as  a  step  in  the  operation,  seems  to  have 
been  abandoned.  In  the  treatment  by  discission  and  evac- 
uation, it  can,  I  imagine,  be  seldom  necessary.  If  direct 
extraction  is  practiced,  iridectomy  may  be  expedient,  but 
we  must  bear  in  mind  that  in  these  highly  myopic  eyes  the 
value  of  a  circular  active  pupil  is  even  greater  than  in  the 
case  of  ordinary  senile  cataract. 

It  is,  I  think,  unnecessary  to  introduce  as  a  matter  for 
discussion  the  necessity,  in  this  operative  procedure,  of 
the  most  careful  precautions  against  sepsis.  If  time  per- 
mitted it  would  be  perhaps  interesting  to  say  something  of 
the  methods  employed,  and  subsequent  speakers  may  wish 
to  ventilate  this  subject.  I  must,  however,  pass  it  by  in 
the  assurance  that  we  are  unanimously  of  opinion  that 
every  care  should  be  taken  to  ensure  freedom  from  septic 
infection. 
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4.   RESULTS  OF  THIS  METHOD  OF  TREATMENT — (a)  AS  TO  RE- 
FRACTION AND  VISUAL  ACUITY;  (b)  AS  TO  THE 
FUTURE  OF  THE  EYES  OPERATED  UPON. 

(a)  I  have  already  briefly  referred  to  the  alteration  in 
the  refraction  of  the  eye ;  unless  the  operation  is  performed 
on  eyes  with  myopia  of  less  than  10  or  11  D.,  the  alteration 
cannot  but  be  a  beneficial  one.  The  result  as  regards  vis- 
ual acuity  and  visual  capability  appears  from  published 
records  to  be  most  satisfactory.  In  the  majority  of  pub- 
lished cases  visual  acuity  has  been  increased  twofold, 
threefold,  and  sometimes  more,  and  in  the  cases  in  which 
the  visual  acuity  has  remained  unaltered,  the  capabilities 
of  the  eye  have  been  very  noticeably  augmented;  patients 
who  before  operation  could  only  see  distant  objects  dis- 
tinctly by  the  aid  of  a  strong  concave  lens  which  could  not 
be  tolerated  for  long,  after  operation  can  see  clearly  either 
without  assistance  or  by  the  help  of  a  glass  of  medium 
strength  ( —  or  — ) ,  which  they  can  wear  comfortably  and 
constantly. 

For  the  wage -earning  portion  of  the  community  the  ac- 
quisition of  good,  or  even  moderate,  distant  vision  is  an 
enormous  advantage,  and  may  make  all  the  difference  be- 
tween ability  of  the  individual  to  support  himself  or  her- 
self, and  being  rate-supported.  In  the  case  of  such  peo- 
ple, it  is  a  great  gain  to  have  sight  sufficiently  improved, 
but  it  is  also  a  very  important  help  to  them  if  they  can  see 
to  do  their  daily  work  without  glasses.  A  laborer  who  has 
y-=Tg  without  glasses,  will  be  far  more  likely  (in  this 
country,  at  least)  to  obtain  work  than  one  who  can  see  y^2 
or  even  f  with  glasses. 

Another  point  gained  for  these  myopes  is  an  increased 
range  of  vision  for  reading  and  other  near  work.  The 
highly  myopic  person  must  either  read  without  glasses, 
having  the  book  inconveniently  close  to  his  eyes,  and  often 
sacrificing  binocular  vision  because  he  cannot  maintain 
Sufficient  convergence,  or  he  must  increase  his  reading 
distance  by  glasses  which  necessarily  reduce  considerably 
the  size  of  the  retinal  images,  and  thereby  render  reading 
difficult  and  tiring. 

According  to  the  writings  of  many  (Thier,  Pergens,  and 
others) ,  removal  of  the  crystalline  lens  very  materially 
benefits  patients  in  this  respect;  the  use  of  a  weak  con- 
cave or  convex  glass  subsequently  enables  them  to  carry 
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on  near  work  which  they  had  previously  been  obliged  to 
relinquish.  The  loss  of  the  power  of  accommodation,  which 
was  thought  by  Bonders  to  be  a  serious  objection  to  this 
treatment  of  myopia,  has  proved  to  be  no  objection  at  all. 
The  range  of  distinct  vision  for  reading  is  greater  and  in- 
finitely more  useful  in  these  highly  myopic  eyes,  after  re- 
moval of  the  crystalline  lens,  than  that  which  they  pre- 
viously possessed  by  reason  of  their  power  of  accommoda- 
tion. 

Why  is  the  improvement  of  vision  after  removal  of  the 
lens  so  great?  Without  discussing  this  question  at  any 
great  length,  or  entering  into  any  abstruse  calculations, 
some  reasons  may  be  given.  In  the  first  place,  the  retinal 
images  are  much  larger ;  Fukala  says  they  are  about  twice 
as  large ;  then  the  central  part  of  the  retina  receives  more 
light  rays,  and  is  better  illuminated  (Rhanz),  and  also 
there  is  less  dispersion  of  rays  after  entering  the  eye,  partly 
because  of  the  absence  of  the  concave  spectacle  lens  and 
partly  because  there  is  only  one  refracting  surface,  that 
of  the  cornea,  as  against  five  in  the  corrected  myopia  eye. 

(b)  Is  an  aphakic  myopic  eye  more  durable  than  one  re- 
taining its  lens?  Is  it  more  or  less  liable  to  such  accidents 
as  detachment  of  the  retina?  Does  elongation  of  the  globe 
continue  in  aphakic  eyes? 

The  first  question  cannot  be  positively  answered  at  pres- 
ent; several  writers  who  have  watched  their  cases  for  a 
few  years,  report  that  the  eyes  show  no  signs  of  gi^dng 
out.  Detatchment  of  the  retina,  at  a  varying  interval 
after  operation  has  been  recorded  in  a  few  instance. 
Sattler  met  with  four  instances  in  68  cases;  in  two  of 
these  there  was  escape  of  vitreous  at  the  time  of  the  opera- 
tion; in  one  the  detachment  followed  a  blow  with  a  fist. 

Similar  cases  have  been  reported  by  Fukala  and  others ; 
but  of  the  large  number  of  eyes  which  have  been  operated 
upon,  a  very  small  proportion  seem  to  have  suffered  from 
detachment  of  retina.  Cases  have  been  recorded  in  which 
detachment  has  occurred  in  the  non-operated  eye,  and 
more  than  one  surgeon  has  ventured  to  remove  the  lens 
from  one  eye  of  the  patient  in  whom  the  fellow  eye  was 
blind  from  detatchment  of  the  retina.  One  writer,  Vacher, 
maintains  that  removal  of  the  lens  is  a  preventive  measure 
against  detachment  of  the  retina. 

Concerning  the  question  of  arrest  the  myopia  by  this 
operation,  the  evidence  seems  as  yet  too  contradictory  to 
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be  of  much  value;  the  instances  given  which  bear  upon 
this  point  are  few,  and  the  period  during  which  they 
have  been  under  observation  too  brief  to  enable  us  to  place 
much  reliance  upon  them.  Eperon  states  that  in  many 
instances  there  is  not  only  no  further  elongation  of  the 
globe,  but  an  actual  shortening,  after  removal  of  the  lens; 
this  applies  to  eyes  with  all  varieties  of  refraction.  He  is 
supported  in  this  view  by  Vacher  and  Pfliiger.  Fukala 
mentions  two  cases  in  which  he  was  able  to  determine  this 
point;  in  one  there  was  partial  arrest,  in  the  other  com- 
plete arrest  of  the  mypoia.  von  Hippel  says  that  he 
could  find  no  increase  of  myopia  during  two  years  in  his 
cases. 

In  relation  to  this  questien  several  of  the  reported  obser- 
vations have  been  made  oy  comparing  the  condition  and 
alteration  of  the  operated  and  non- operated  eye  of  the 
same  patient.  Uhthoff  mentioned  a  case  in  point  at  the 
Heidelberg  Congress  last  year.  Nine  years  before  he  had 
operated  on  a  very  myopic  patient  for  perinuclear  cataract. 
Since  that  date  the  myopia  has  slowly  increased  at  the 
same  rate  as  it  had  done  before  operation. 

Mr.  Cross  continued  the  discussion.  He  gave  a  table 
of  1774  cases  of  myopia  taken  from  his  private  case -books, 
giving  the  degree  of  myopia  and  the  corrected  visual 
acuity.  "As  myopia  increases  in  degree  there  appears  to 
follow  a  slight  diminution  in  the  best  attainable  acuteness 
of  vision.  This  is  especially  evident  in  the  higher  degrees 
over  10  D,  The  inability  depends  partly  upon  complica- 
tions, particularly  in  the  choroid,  partly  upon  amblyopia, 
and  largely  upon  the  aberration  of  light  associated  with 
a  strong  spectacle  lens."  ....  "High  myopia  we 
regard  as  a  strong  predisposing  cause  of  detached  retina, 

but  its  influence  may  have  been  overstated "I 

believe  that  detached  retina,  which  may  follow  degenera- 
tion  of   retina,    vitreous,   or   choroid,    is   largely  a  senile 

disease. 

Age  of  36  Cases  with  Detached  Retina. 
In  8  eases  over  70  years. 
In  9  "  "  60  " 
In  5  "  "  50  " 
In  5  "  "  40  " 
In  5  "  "  30  " 
In  5  younger  than  30  years. 

These  figures  are  accurate  so  far  as  they  go :  more  detail 

when  they  were  made  would  have  rendered  them  of  greater 

value. 
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Detachmant  of  the  retina  would  seem  to  be  not  less 
likely  to  follow  removal  of  the  lens  from  old  eyes  (for  ex- 
ample, in  senile  cataract)  than  from  young  or  middle-aged 
eyes  affected  vith  high  myopia.  Clinical  experience 
entitles  us  to  disregard  the  danger  in  the  first  case,  and 
we  are  justified  in  assuming  that  it  may  not  be  very  press- 
ing in  the  other. 

The  proposal  to  treat  very  high  myopias  by  removal  of 
the  lens  was  made  in  1858  by  Mooren,  but  it  was  opposed 
by  Graefe  and  Bonders.  Fukala  in  1890  publislied  a  paper 
on  the  subject,  and  gave  a  great  impulse  to  operative 
interference  for  high  myopia.  Since  then  a  large  number 
of  operations  have  been  done  on  the  Continent,  and  by 
Fergus  and  others  in  this  country,  with  satisfactory 
results,  and  apparently  with  few  failures — two  or  three 
from  detachment  of  the  retina  or  vitreous  degeneration. 

In  nearly  all  the  cases  there  has  been  an  improvement 
in  the  far  sight,  and  an  increase  in  the  distance  at  which 
reading  and  other  near  work  is  possible.  Schanz  (Dres- 
den) attributes  the  improvement: 

1.  To  increase  in  the  size  of  the  retinal  image.  He  has 
calculated  that  the  retinal  image  in  the  emmetropic 
aphakic  eye  is  half  as  large  again  as  in  the  emmetropic 
normal  eye  and  that  this  ratio  of  three  to  two  is  lessened 
by  the  intervention  of  any  lens. 

2.  In  the  aphakic  eye  there  is  less  depression  of  light, 
and  it  passes  at  a  smaller  angle.  More  light  reaches  the 
retina  than  when  the  crystalline  lens  is  present,  and  the 
advantage  is  still  greater  as  against  an  eye  corrected  by 
spectacles,  particularly  if  these — whether  concave  or 
convex — are  of  high  refractive  power. 

Under  ordinary  conditions  the  removal  of  a  cataractous 
lens  lowers  the  refraction  about  10  dioptres.  It  is  evident, 
however,  that  after  removal  of  the  lens  from  a  highly 
myopic  eye,  there  is  a  greater  change  in  the  refraction, 
usually  to  about  16  dioptres,  or  to  a  still  greater  degree 
where  the  myopia  has  been  extreme. 

In  selecting  cases  for  operation,  moderately  affected 
young  eyes  without  intraocular  complication  would  doubt- 
less give  the  best  results. 

Before  submitting  eyes  that  have  useful  sight  to  inter- 
ference that  might  make  matters  worse,  I  have  so  far 
operated  on  those  whose  sight  is  definitely  imperfect.  I 
give  details  of  nine  cases,  in  six  of  which  a  visual  acuity 
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of  6*^0  could  not  be  obtained  with  any  lens.  Two  with 
myopia — 15  D.  corrected  got  /j  and  ^%  respectively,  and 
in  the  other — 22  D.  gave  ^\.  One  eye  (vision  /j)  had  a 
sound  fundus  except  for  large  posterior  staphylomata.  In 
all  the  others  there  existed  more  or  less  damage  to  the 
choroid,  and  even  at  the  macula.  In  four  the  prognosis 
seemed  practically  hopeless  as  regard  sight,  but  the  opera- 
tions were  undertaken,  as  no  special  danger  was  foreseen. 

Brilliant  results  could  hardly  be  expected  from  such  a 
group  of  cases,  but  they  are  satisfactory  enough  to  make 
me  a  strong  advocate  for  operation  in  high  myopia.  No 
hard-and-fast  rule  could  be  formulated  as  to  what  is  a 
proper  case  for  interference.  Where  work  can  be  done  in 
comfort  even  in  very  high  degrees  of  myopia,  the  only 
reason  for  operation  would  be  to  weaken  or  get  rid  of  the 
spectacles,  and  to  put  the  eye  under  improved  conditions 
as  against  future  deterioration  of  its  tissues.  We  cannot 
yet  tell  whether  the  eye  is  rendered  more  or  less  liable  to 
danger  from  complications  by  removal  of  the  lens. 

In  cases  of  high  myopia  with  great  discomfort  from  the 
spectacles  required  to  give  useful  sight,  or  with  inability 
to  work  or  read  satisfactorily,  the  probable  improvement 
by  operation  should  be  suggested.  As  a  rule,  I  should  se- 
lect the  worst  eye,  and  be  guided  by  the  result  on  this  in 
interference  with  its  fellow. 

Several  of  my  cases  who  regained  useful  far  sight  were 
unable  to  read  moderate-sized  print  until  assisted  by  a  lens 
which  practically  represented  their  former  myopia.  This 
disability  in  a  fairly  sound  eye  would  probably  become  cor- 
rected as  the  retina  became  accustomed  to  the  altered  im- 
age. Sometimes  it  might  be  advisable  to  have  one  eye 
intact,  to  be  used  for  reading.  Every  case  must  be  judged 
on  its  merits. 

The  method  of  removing  the  lens  will  vary  with  the  eyes 
of  the  patient — in  young  eyes,  discission  with  linear  ex- 
traction; in  older  eyes,  extraction.  In  young  adults,  20  to 
30  years,  simple  extraction  might  be  preferable  to  discis- 
sion, which  is  liable  to  be  followed  by  recurrent  intraocular 
tension.  I  have  frequently  extracted  slight  zonular  cata- 
ract, and  very  immature  lenses,  by  the  simple  method.  A 
preliminary  iridectomy  would  no  doubt  simplify  extraction. 


REVIEW  OF  CURRENT  OPHTHALMIC  LITERATURE.  153 

TABLE  OF  RESULTS    OF    NINE    EYES  OPERATED   ON  FOR  MYOPIA. 
DISCISSION  WITH   SUBSEQUENT   LINEAR   EXTRACTION   OF  LENS  DEBRIS. 

Age.    I    Sex.    I       Vision  Before  Operation,      I         After  Operation. 

20  I      F.      I  R.,.J.  20,  25D.  Vfio.  I  Vae,  J.  8 

Thin  choroid;  amblyopic;  imperfect  fixation. 

21  I      M.     I  L.,  J.  4,  V40,  no  lens  helps.    |  V40.     J.  20 
Degenerated  choroid  with  large,  white,  pallid  discs;  synchisis. 

23      I      M.     I  R.,  J.  2,  Veo-22  D.,  -V.n,  J.  1  i  Voo+2.50  D.,  V^r,,  J.  4. 
Torn  choroids;  atrophic  streaks  with  pigmentation  near  macula. 

EXTRACTION  OF  LENS  WITH  IRIDECTOMY. 

30      I      M.     I        V«o,  J.  1, -15  D.  V.i.     I  «/;i6+1.505/24,J.16,+14,J.l 

No  definite  change  of  m.  1.;  large  staphylomata;  lens  measured 
10  mm.  after  extraction. 

PRELIMINARY  IRIDECTOMY  AND  SUBSEQUENT  EXTRACTION. 

26      I      F.      I  J.  18 -22,  Veo.  I    Vi2,J.6-1.50«/9+lJ.4 

Choroidal  degeneration;  red,  velvety  macula. 
41       I       F.       I  R.,J.  20,  Vl2n  I  Von,  J.  14 

Synchisis,  stretched  choroid,  degeneration  of  macula. 
04      I      F.     I  R.,  Viio.  h>/i2,J.6— I3/9+I.5OJ.I4 

Myopia  — 15. 
I  I  L.,  Vbo.  1     -^'24,  J.  16  +12,  J.  1 

Both  eyes  large  patches  of  choroidal  degeneration. 
61      I     M.     I  L.  Veo,  J.  16  i       +3,  V30  +5,  J.  20 

Macular  atrophv. 

All  the  patients  experienced  considerable  practical  im- 
provement in  their  power  for  seeing  at  a  distance. 

Dr.  Argyll  Robertson  said  the  subject  under  discus- 
sion was  one  of  great  practical  importance  to  ophthalmic 
surgeons.  The  results  of  the  operative  treatment,  as  far 
as  statistics  showed,  were  on  the  whole  satisfactory,  espe- 
cially in  those  case  in  which  the  patients  were  young, 
highly  myopic — at  least  12  D. — with  healthy  fundus,  and 
who  were  unable  to  wear  glasses.  As  regards  the  method 
of  operating,  he  considered  that  that  usually  followed  of 
discission  with  subsequent  removal  of  opaque  fragments,' 
if  employed  with  antiseptic  precautions  was  thoroughly 
satisfactory,  and  was  attended  with  no  danger.  The  im- 
provement of  acuteness  of  vision  following  the  operation 
shown  by  statistics  was  a  further  recommendation.  In 
most  cases  a  twofold  or  even  threefold  improvement  may 
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be  looked  for.     At  the  same  time  the  possibihty  of  the  op- 
erative  procedure   predisposing  to  detachment  of   retina 
must  not  be  overlooked,  and  further  experience  will  be  re- 
quired to  decide  this  point.     Whether  the  removal  of  the 
lens  may  have  some  influence  in  checking  the  advance 
that  is  to  be  feared  in  cases  of  high  myopia   demands  a 
careful  investigation.     That  such  may  possibly  occur  is  to 
a  certain  extent  rendered  probable  from  what  occurs  in 
cases  of  extensive  necrosis  of  the  cornea  with  staphyloma 
imminent,  when  in  accordance  with  von  Graefe's  advice 
the  lens  is  removed,  as  by  such  procedure  the  staphylo- 
matous  projection  may  often  be  averted.     The  subsequent 
history  of  patients  with  high  progressive  myopia  in  whom 
one  eye  alone  is  operated  on  should  serve  to  elucidate  this 
point.     A  point  of  some  importance  as  regards  the  ques- 
tion of  operating  on  one  or  both  eyes  is  the  possibility  of 
destroying  the  binocular  vision  when  it  previously  existed 
by  operating  on  one.     A  divergent  squint  may  also  thus 
result.     On  the  whole  it  might  be  advisable  to  restrict  the 
operation  to  one  eye  in  those  cases  where,  when  looking 
at  a  near  object,  the  patient  only  looks  with  one  eye,  and 
when  therefore  binocular  vision  is  either  not  present  at  all 
or  only  imperfect.     In  other  cases  the  circumstances  and 
requirements  of  the  patient  should  decide.     He  had  only 
operated  on  two  cases,  as  his  first  feeling  with  regard  to 
the  operation  was  antagonistic,  and  he  had  waited  till  the 
favorable  experience  of  others  induced  him  to  employ  the 
treatment.     The  one  case  was  that  of  a  young  lad  of  18 
affected  with  myopia  of  13  D.     His  power  of  convergence 
was  insufficient,  and  he  used  his  right  eye  for  reading. 
With—  13  D.,  right  eye  V.  =^%,  left  eye  /j.     His  mother 
and  three  brothers  are  very  myopic.     The  left  eye  was  op- 
erated on  on  January  last,  and  on  July  23d  his  distant  vis- 
ion without  glass  was  -q%,  with  —  3  D.  ^j.     He  uses  his  left 
eye  for  distant  vision,  his  right  for  reading.     In  this  case 
a  twofold  improvement  in  vision  was  obtained.     The  other 
case  was  that  of  a  young  woman,  aged  16,  whose  furthest 
point  of  distinct  vision  was   2i  inches,  and  who   required 
for  the  right  eye — 20  D.  sph.  =  —  l.o  D.  cyl.  axis  horizon- 
tal for  distant  vision,  V.=  3%.     The  left  eye  required  —  21.5 
D.  sph.  -■= — 1.5D.,  cyl.  axis  horizontal  with  which  V. ^=2^0  • 
operations  were  performed  on  the  right   eye   at   the  end  of 
May  and  middle  of  June.     The  patient  was  seen  on  July 
27th.     The  pupil  was  stni  partially  occluded  \Wth  fragments 
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of  lens,  but  V.  without  lens  =  x%,  and  no  lens  caused  im- 
provement. Here,  too,  a  twofold  improvement  in  vision 
had  been  obtained.  His  experience,  therefore,  so  far  had 
been  very  favorable. 

Dr.  p.  W.  Maxwell  (Dublin)  had  observed  ten  cases. 
It  seemed  impossible  to  estimate  beforehand  what  refrac- 
tive reduction  would  occur.  One  case  of —  10  D,  became 
emmetropic  with  V.  =  y^  ?  another  case  of  — 17  D.  got  y%, 
with  +2.5  D.  If  we  could  measure  the  length  of  globe,  we 
would  know  how  much  of  the  myopia  was  due  to  the  lens. 
Needling  should  be  done  freely,  and  linear  extraction  soon, 
otherwise  the  eye  became  irritable.  After  the  pupil 
seemed  to  be  quite  free  and  the  vitreous  clear,  vision  often 
improved  for  some  months.  Even  when  vision  was  little 
improved  the  patient  was  much  pleased  with  the  result, 
showing  that  the  "working  capacity"  is  improved. 

Dr.  Rayner  Batten  (London)  said  he  had  operated  in 
six  cases  of  high  myopia,  and  the  results  so  far  were  en- 
couraging; but  the  first  one  was  only  done  eighteen  months 
ago,  so  that  it  would  be  rash  to  talk  of  the  present  results 
as  permanent.  Of  the  six  cases  three  had  had  both  eyes 
done,  being  sufficiently  pleased  with  the  result  of  the  first 
to  wish  to  have  the  second  eye  done  also.  Two  of  the  cases 
were  now  under  treatment,  and  the  results  as  regards  treat- 
ment were  not  yet  available.  Five  eyes  were  completed, 
and  fairly  clear  pupils:  M.  T.,  age  21.  Estimated  myopia 
—  20  D.  V.  corrected  =/o.  J.  1  at  3  inches.  After  op- 
eration: V.=  ^'^g^  unaided,  J.  14  at  6  inches.  A.  C.,  age  9. 
Estimated  myopia,  right  — 15  D;  left — 13  D.  V.  corrected 
=  y*v  badly.  After  operation:  V.  right  and  left+4  =  i*v 
nearly.  J.  4,  and  J.  2  with  difficulty.  G.  S.,  age  23.  Es- 
timated myopia —  20.  V.  corrected,  right — 16=5%.  After 
operation :  +  3.50  cyl.  —  .5  sph.  =  4%  4  letters.  +  3.30  cyl. 
+  4  sph.  ^=  J.  4.  F.  C,  age  4.  Estimated  myopia  — 15 — 
12.  After  operation  appears  to  have  good  distant  vision. 
As  regards  the  result  of  the  operation,  apart  from  the  actual 
reduction  of  myopia  by  the  removal  of  the  lens,  he  regarded 
it  as  positively  beneficial  to  the  general  condition  of  the  eye 
operated  on.  The  sclerotics,  the  anterior  portion,  became 
paler  and  less  thinned,  less  bulged.  The  choroids  appeared 
of  a  better  color,  less  stretched  and  thinned,  and  even  the 
more  definitely  affected  portions  of  the  posterior  pole  do 
not  appear  so  marked.  The  retinal  vessels  became  more 
tortuous,  less  stretched.     In  one  case  the  hypermetropia 
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resulting  from  the  operation  continued  to  increase  for  a 
few  weeks  from  -r  1.50  D.  to  +  4  D.  Consequently,  in  the 
selection  of  cases  for  operation,  given  a  sufficiently  high 
degree  of  myopia,  the  evidences  of  the  yielding  and  stretch- 
ing of  the  globe,  together  with  the  evidences  of  active  pro- 
gression, and  the.  probabilities  of  further  progression,  form 
the  chief  reasons  for  operating.  The  age  of  the  patient 
was  chiefly  of  importance  as  affecting  the  degree  of  myopia 
at  which  operation  was  justifiable;  for  example,  a  child 
under  8  years  old,  with  a  myopia  of —  10  D,  might  be  suita- 
ble, whereas,  a  patient  over  20  years  would  not  be.  The 
occupation  and  station  of  life  are  also  of  importance.  A 
patient  with  high  myopia  who  had  to  work  for  his  living 
was  only  suitable  for  near  work  while  he  had  his  myopia. 
Without  his  lenses  his  range  of  vision  and  occupation  be- 
came more  extended  and  less  prejudicial  to  his  eyes.  The 
question  of  pain  and  discomfort  in  the  eyes  had  also  an 
important  bearing,  as  one  patient,  who  had  been  subject  to 
migrain,  had  been  quite  free  since  operation.  In  cases  of 
high  myopia  with  small  cornea  and  presumably  small 
highly  refracting  lenses,  with  fairly  healthy  fundi  and  no 
marked  evidences  of  yielding  of  sclerotics,  he  should  hesi- 
tate to  operate  unless  the  degree  of  myopia  was  extremely 
high.  Referring  to  what  he  thought  was  a  fairly  reliable 
test  of  lenticular  myopia,  he  said  that  if  in  a  fairly  normal- 
looking  eye  without  much  obvious  bulging,  the  myopia 
toward  the  periphery  was  not  markedly  less  than  at  the 
centre,  the  myopia  was  probably  lenticular  and  vice  versa. 
Finally,  the  operation,  as  he  viewed  it  at  present,  was  not 
one  of  convenience  but  of  necessity,  and  he  believed  we 
should  come  to  regard  it  in  many  cases  as  a  very  unpleas- 
ant duty  to  advise  operation  as  a  last  possible  remedy  to  an 
apparently  doomed  eye. 

Eucaine  Hydrochlorate. 

By  G.  W.  Spencer,  M.  D.,  Philadelphia,  Pa.  University 
Medical  Magazine,  November,  1896. 

"From  considerable  experience  with  local  anaesthetics, 
we  can  safely  say  that  this  agent  produces  the  most  com- 
plete anaesthesia  of  any  drug  tried  up  to  date.  In  none  of 
the  tabulated  operations  performed  in  the  surgical  depart- 
ment of  Jefferson  Hospital  with  this  drug  was  it  necessary 
to  hurry  or  administer  more  of  the  drug  on  account  of 
pain,  and  yet  two  of  the  operations  required  25  minutes  for 
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completion.     It  proved  to  be  harmless  in  amounts  as  large 
as  12  and  15  grains. 

"Unlike  most  of  our  local  anaesthetics,  especially  cocaine, 

eucaine  does  not  lose  its  strength  when  kept  in  solution. 

.     Eucaine  does  not  decompose  even  when  boiled. 

.     The  solution   should  always  be   boiled    before 

using  to  render  it  sterile. 

"Experiments  with  this  drug  on  animals  would  indicate 
that  it  is  capable  of  producing  positive  symptoms. 
Large  doses  cause  fatal  paralysis — the  effect  on  the  cen- 
tral nerous  system  is  at  first  excitant,  and  later,  in  tonic 

doses,  paralyzing None  of  these  effects  have 

so  far  been  observed  in  man 

"In  experiments  conducted  with  the  end  in  view  of  deter- 
mining the  value  of  various  local  anaesthetics  in  operating 
upon  ingrowing  toe-nail,  the  same  operative  method  was 
practiced  in  all  the  cases,  no  matter  what  anaesthetic  agent 
was  employed.  .  ,  .  .  By  the  employment  of  eucaine, 
the  operation  was  rendered  absolutely  painless  from  the 
begining  to  the  end. 

"The  amount  of  eucaine  to  be  used  will  depend  upon  the 
severety  and  duration  of  the  operation.  When  the  solu- 
tion is  to  be  injected,  from  one  to  two  drachms  of  a  5-per- 
cent, solution  will  be  sufficient  in  most  cases  to  cause  com- 
plete anaesthesia.  When  the  drug  is  to  be  applied  to  a 
raw  surface  or  to  a  mucous  membrane,  if  the  surface  is 
large,  it  is  best  to  apply  one  drachm  of  a  5-per-cent. 
solution  to  the  wound,  then  saturate  a  thin  piece  of  cotton 
with  a  like  amount  of  the  same  solution  and  allow  this  to 
remain  in  contact  with  the  surface  for  five  minutes.  At 
the  expiration  of  this  time  the  area  can  be  lightly  curetted 
without  pain.  After  the  superficial  tissues  of  an  ulcer 
have  been  removed  by  light  curettement,  apply  two  or  more 
drachms  of  the  solution  in  the  same  manner.  Small  ulcers 
can  be  treated  by  the  same  process  by  using  smaller 
amounts  of  the  drug. 

"The  time  necessary  to  obtain  complete  anaesthesia  va- 
ries ;  in  eleven  of  the  cases  the  anaesthesia  was  complete 
within  five  minutes  after  the  application.  In  seven  cases 
it  was  complete  in  three  minutes  after  the  administration. 

"No  systemic  effects  of  the  drug  were  observed  in  any 

of  the  cases This  drug  is  a  valuable  addition 

to  our  resources.     It  is  rapid  in    action,    safe,  produces 
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positive  and  prolonged  anaesthesia,  causes  no  serious  after- 
effects, and  can  be  rendered  aseptic  by  boiling.  It  is  the 
best  local  anaesthetic  before  the  profession.  It  has  been 
used  largely  by  the  ophthalmologists. 

"A  table  is  added  comprising  20  cases  in  which  this  local 
anaesthetic  was  used." 

A  Short   Note   on   the  Value   of    the    Immediate    Use  of   Hot 
Water  After  Enucleation  of  the  Eye. 

By  Simeon  Snell,  F.  R.  C.  S.  (Edin.),  Sheffield.  Oph- 
tJtalmic  Review,  October,  1896. 

"The  value  of  hot  water  as  a  haemostatic  in  surgical  and 
obstetric  cases  has  been  recognized,  and  its  employment 
has  become  an  established  practice  It  is  now  several 
years  ago,  after  hearing  a  paper  setting -forth  the  benefit 
that  hot  water  had  been  in  some  surgical  case,  that  I  was 
led  to  think  it  would  be  of  service  in  controlling  the 
hemorrhage  following  enucleation  of  the  eye  ball.  The 
idea  was  at  once  put  into  practice,  and,  proving  a  success 
has  been  followed  to  the  present  time.  Its  value  is  distinct, 
and  the  object  of  this  note  is  to  draw  attention  to  the  pro- 
ceeding.    The  method  adopted  has  been  as  follows : 

"Immediately  after  the  conclusion  of  the  operation,  and 
whilst  the  patient  is  under  the  influence  of  the  anaesthetic, 
the  parts  are  dried  as  much  as  possible  with  a  pledget  of 
cotton  wool,  and  then  a  roll  of  cotton  wool,  which  has  been 
dipped  in  very  hot  water,  is  immediately  plunged  into  the 
socket.  Bleeding  will  often  be  arrested  at  once,  but,  if 
necessary,  the  proceeding  may  be  repeated,  and  then,  if 
the  bleeding  has  not  entirely  ceased,  it  will  generally 
amount  to  no  more  than  a  little  oozing.  The  usual  pad 
and  bandage  may  be  applied  with  the  eye  practically  dry. 

"Recently  I  have  found  a  ready  means  of  providing  the 
hot  water.  A  simple  beaker  filled  with  distilled  water  and 
made  to  boil  over  a  spirit  lamp  is  always  at  hand  at  opera- 
tions for  sterilizing  the  instruments — a  modification  of  a 
plan  I  learned  from  Mr.  Priestly  Smith — and  the  hot  water 
required  for  the  pledget  of  wool  is  therefore  ready  for  use. 

"My  experience  has  been  so  satisfactory  with  hot  water 
as  a  haemostatic  that  the  method  has  been  regularly  used  in 
my  practice.  Another  advantage,  and  one  perhaps  not 
less  important,  is  that  recovery  is  promoted  and  the  socket 
is  healed  some  days  earlier  than  would  have  been  the  case 
if  the  hot  water  had  not  been  applied.     I  was  much   struck 
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with  a  remark  the  Sister  in  charge  of  my  male  patients  at 
the  Infirmary  made  the  other  day.  There  were  two  men  in 
the  wards  who  had  undergone  enucleation  of  the  eyeball. 
One  was  operated  on  four  days  earlier  than  the  other.  On 
my  observing,  a  few  days  after  the  last  operation,  that  this 
patient  was  progressing  more  quickly  than  the  first,  the 
Sister  remarked,  'Yes,  you  used  the  hot  water  in  this  case, 
but  you  did  not  use  it  in  the  other.'  She  further  added 
that  she  had  observed  the  same  thing  before  when  by  any 
chance  the  hot  water  had  been  omitted. 

■'I  have  mentioned  this  observation  of  the  Sister,  who  has 
for  long  had  charge  of  my  patients,  as  it  is  corroborative 
of  my  own  impression.  I  think,  also,  that  the  sealing  up 
of  the  vessels  and  the  general  aseptic  conditions  due  to  the 
use  of  the  hot  water  are  features  that  contribute  to  a 
ready  healing  of  the  tissues. 

"It  is  possible  that  others  may  have  adopted  this  method, 
but,  as  I  have  not  seen  it  mentioned,  it  seems  worth  draw- 
ing attention  to." 

The  Differential  Diagnosis  Between    Simple  Glaucoma   and 
Optic  Nerve  Atrophy. 

By  Alexander  Randall,  M.  D.,  Philadelphia,  Pa.  The 
Journal  of  tJie  American  MedicaJ  Association,  Nov.  7,  '96. 

The  writer  gives  the  following  tabulation  of  symptoms, 
remarking  that  they  may  be  wholly  absent,  or  obscured : 

Simple  Glaucoma.  Optic  Nerve  Atrophy. 

Tension  increased.  Normal. 

Cornea  hazy  and  anaesthetic  Normal. 

Anterior  chamber  shallow  or  obliterated.  Normal. 

Iris  atrophic  and  discolored.  •  Normal. 

Pupil  dilated  and  sluggish  or  fixed.  Small, or  Dil.  (Robertson). 

Reflex  yellowish-green,  "glaucous.'"  Normal. 

Perforating  vessels  dilated  and  tortuous.  Normal. 

History  of  pain  and  obscurations.  Painless  loss. 

Unilateral  character  usual  at  first.  Bilateral  generally. 

Limitation  of  field  usually  to  nasal  side.  Concentric  limitation. 

Color-fields  commensurate  to  form-fields.  Disproportionate  loss. 

Rainbow-vision  about  liglits.  No  halos. 

Knee-jerks  unaffected.  Often  lowered  or  lost. 

Optic  disc  cupped,  margins  overhanging.  Dished,  margins  shelving. 

Halo  of  choroidal  atrophy  iisual.  Halo  rarer. 

Nerve-tissue  greenish  in  shadow.  Nerve  bluish-gray. 

Arteries  and  veins  pulsating.  Arterial  pulsation  rare. 
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The  Pneumococcus  of   Fraenkel  as  a  Frequent  Cause  of 
Acute  Catarrhal  Conjunctivitis. 

By  H.  Gifford,  M.  D.,  Omaha,  Neb.  Archives  of  Oph- 
tJidhnohxiy.  July,  1896. 

Dr.  Gifford  has  examined  forty  cases  of  acute  catarrhal 
conjunctivitis  occurring  in  Omaha  and  vicinity  and  finds 
that  the  affection  is  caused  by  a  different  germ  from  that 
causing  it  in  New  York  and  Paris.  "According  to  Weeks, 
acute  catarrhal  conjunctivitis  is,  in  New  York,  caused 
almost  exclusively  by  the  small  bacillus  which  he  was  the 
first  to  study  thoroughly;  and  his  observations  have  been 
confirmed,  to  a  large  extent,  for  Paris  and  vicinity,  by 
Moran  and  Beach,  Now,  since  I  regard  the  results  of 
these  gentlemen  as  entirely  trustworthy,  it  is  with  consid- 
erable hesitation  that  I  have  brought  myself  to  state  that, 
for  Omaha  and  vicinity,  their  conclusions  do  not  hold." 

After  reviewing  former  experimentation  and  investiga- 
tion in  this  field  and  on  account  of  the  clinical  picture  of  the 
pneumococcus  conjunctivitis,  he  furnishes  proof  that  the 
pneumococcus  really  causes  the  disease  by  relating  his 
successful  experiments  in  inoculating  with  pure  cultures, 
and  sums  up  his  very  interesting  article  as  follows : 

(1)  "By  for  the  most  frequent  cause  of  acute  catarrhal 
conjunctivitis,  in  Omaha  and  vicinity,  is  the  pneumococcus 
of  Fraenkel.  (2)  The  writer  has  been  able  to  prove  that 
this  pneumococcus  variety  of  the  disease  is  directly  conta- 
gious, and  may  be  caused  by  pure  anaerobic  cultures  of 
the  germ.  (3)  It  is  by  no  means,  as  has  been  stated,  a 
disease  of  childhood,  but  is  quite  common  among  young 
adults,  and  occurs,  at  least  as  late  as  middle  life." 

The  Therapeutic  Value  of  Hydrobromate  of  Scopolamine  in 
Plastic  Iritis. 

By  Charles  A.  Oliver,  A.  M.,  M.  D.,  Philadelphia,  Pa. 
American  Journal  of  Medical  Sciences,  November,  1896. 

As  a  result  of  nearly  two  and  one-half  years  of  careful 
clinical  research  with  this  drug,  the  writer  has  arrived  at 
the  following  conclusions  in  regard  to  the  value  of  the  drug 
in  plastic  iritis : 

1.  "Hydrobromate  of  scopolamine  is  of  the  greatest  value 
in  the  local  treatment  of  the  various  forms  of  plastic  iritis. 

2.  "The  primary  reparative  action  and  quieting  power  of 
hydrobromate  of  scopolamine  as  compared  with  those  of 
similar  doses  of  sulphate  of  atropine  in  the  treatment  of 
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plastic  iritis  are  much  more  promptly  obtained  with  the 
former  than  with  the  latter  drug,  this  being  true  in  the  ma- 
jority of  cases  even  when  the  latter  drug  is  used  in  dosages 
that  are  equal  to  quadruple  or  quintuple  the  strengths 
that  are  employed  of  the  former  drug. 

3.  "The  duration  of  the  healing  powers  of  hydrobromate 
of  scopolamine  as  compared  with  those  of  equal  doses 
of  sulphate  of  atropine  in  cases  of  plastic  iritis  does  not 
seem  to  be  so  lasting  with  the  former  as  with  the  latter 
drug,  this  being  true  in  the  majority  of  cases  even  when 
the  latter  drug  is  used  in  four  or  five  times  the  strength- 
doses  as  the  former. 

4.  "For  quick  and  active  measures,  which  are  so  emi- 
nently necessary  in  incipient  cases  of  plastic  iritis,  and 
during  the  early  stages  of  inflammatory  reaction,  hydro- 
bromate of  scopolamine  is  to  be  preferred  to  sulphate  of 
atropine. 

5.  "Where  prolonged  use  of  such  drugs  is  necessary,  as 
in  many  cases  of  the  chronic  form  of  the  disease  with  sub- 
acute exacerbations,  the  alternate  employment  of  hydro- 
bromate of  scopolamine  and  sulphate  of  atropine  seems 
empirically  to  be  the  best  method  of  local  administration 
that  has  been  devised. 

6.  "As  clinically  employed,  the  best  salt  of  the  alka- 
loid seems  to  be  the  hydrobromate;  the  best  method  of  in- 
stillation appears  to  be  that  which  is  accomplished  by  drop- 
ping the  solution  upon  the  upper  corneal  limbus  whilst  the 
lower  punctum  is  everted  and  the  corrsponding  canaliculus 
is  pressed  upon;  and  the  most  efficient  amount  to  be  used 
at  one  sitting  is  two  drops  of  a  one -tenth  of  1  per  cent, 
strength  (1  to  500),  repeated,  if  necessary,  as  often  as 
three  times  during  the  course  of  an  hour,  and  preceded, 
when  desired,  as  in  some  instances  where  there  are  much 
irritation  and  pain,  by  two  drops  of  a  2  per  cent,  solution 
of  hydrobromate  of  cocaine  a  few  minutes  before  each  in- 
stillation of  the  scopolamine." 

The  Effect  of  Early  Optic  Atrophy  Upon  the  Course  of  Loco- 
motor Ataxia. 

By  Pearce  Bailey,  M.  D.,  New  York.  Medical  Record, 
Nov.  14,  1896. 

"It  has  long  been  observed  by  neurologists  and  ophthal- 
mologists that  individuals  who  develop,  without  assignable 
cause,  an  atrophy  of  the  optic  nerves  may,  after  a  consid- 
11 
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erable  period  of  time,  begin  to  have  lightning  pains,  or 
may  become  ataxic,  or  present  other  of  the  classical  symp- 
toms of  locomotor  ataxia,  although  typical  tabetic  symp- 
toms have  been  delayed  for  as  long  as  nineteen  years,  the 
failure  to  discover  any  other  cause  for  the  optic  atrophy 
and  the  frequency  of  occurrence  of  this  symptom  in  tabes 
lend  probability  to  the  assumption  that  in  such  cases  th'^ 
atrophy  was  the  first  manifestation  of  the  systematic  de- 
generation, and  that  during  the  interval  between  the  oc- 
currence of  atrophy  and  the  beginning  of  the  spinal  symp- 
toms the  disease  was  quiescent.   .  .   . 

"The  proportion  of  these  'primary'  optic  atrophies  which 
eventually  develop  tabes  to  those  which  do  not  is  not  ac= 
curately  determined.  Gowers  states  it  to  be  about  fifty 
per  cent.  .  .  .  Benedikt  was  the  first  to  attribute  to  an  ini- 
tial optic  atrophy  a  postponing  influence  upon  the  devel- 
opment of  the  other  symptoms  of  locomotor  ataxia ;  and  he 
went  further,  and  formulated  the  statement  that  in  many 
cases  of  tabes  in  which  atrophy  of  the  optic  nerves  was  an 
early  symptoms  the  character  as  well  as  the  course  of  the 
disease  would  be  changed.  Symptoms  sufficient  for  a  re- 
cognition of  the  trouble  might  develop,  but  ataxia  and  pain 
would  not  occur.  He  also  maintained  that  if  the  atrophy 
took  place  after  the  disease  had  become  symptomatically 
characteristic  the  occurrence  of  blindness  would  be  accom- 
panied by  an  amelioration  of  the  spinal  symptoms."  .  .  . 

After  giving  brief  histories  of  twelve  cases  of  early  optic 
nerve  atrophy  occurring  in  one  hundred  and  thirty  cases 
of  tabes,  the  writer  concludes : 

1.  "In  about  seventy-five  per  cent,  of  the  cases  of  tabes 
in  which  optic  atrophy  is  an  early  symptom  some  of  the 
other  tabetic  symptoms  may  be  late  in  appearing  or  may 
not  develop  at  all.  This  is  especially  the  case  in  respect  to 
the  lighnting  jiains  and  the  incoordination  of  movement. 
The  loss  of  knee  jerk  in  such  cases  is  very  constant.  2. 
The  most  distressing  symptoms  may  develop  simultaneously 
with  or  immediately  succeed  the  blindness.  3.  The  asso- 
ciation with  the  optic  atrophy  of  oculo- motor  palsies  is 
without  prognostic  significance.  4.  The  subject  will  re- 
ceive its  best  elucidation  by  the  observation,  over  long  pe- 
riods of  titte,  of  patients  with  'primary  optic  atrophy.'  " 
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The  Correction  of  Anisometropia. 

By  Edward  Jackson,  M,  A.,  M.  D.,  Philadelphia,  Pa. 
American  Journal  of  OplitJiaJmoJogri,  October,  1896. 

"It  is  a  very  common  belief  that  the  principal  advantage 
of  consulting  the  ophthalmic  surgeon  as  to  the  fitting  of 
glasses,  is  that  by  so  doing  the  glasses  will  be  adapted  to 
compensate  for  any  natural  difference  between  the  two 
eyes;  the  difference  between  the  two  eyes,  as  to  focus, 
being  regarded  as  the  serious  condition  that  requires  the 
exercise  of  his  special  skill.  It  is  the  universal  rule  laid 
down  in  text-books  of  ophthalmology,  and  practiced  by  all 
who  attempt  to  make  exact  measurements  of  the  refraction 
of  the  eye,  to  test  the  two  eyes  separately;  and  in  general 
to  give  each  eye  its  proper  correcting  lens.  This  is  done 
unless  the  difference  between  the  two  eyes  is  so  great  that 
they  cannot  be  made  to  work  together;  in  which  case,  the 
general  rule  is  to  correct  the  refraction  of  the  better  eye, 
and  to  give  the  other  eye  a  corresponding  glass,  disregard- 
ing in  the  main,  the  condition  of  refraction  present  in  it. 

There  has  been,  however,  no  general  scheme  of  clearly 
formulated  rules  by  which  it  might  be  determined  when  a 
particular  case  presented  such  differences  in  the  refraction 
of  the  two  eyes  as  to  preclude  the  probability  or  possibility 
of  their  being  habitually  used  in  accurate  binocular  vision ; 
nor  have  the  factors  which  enter  into  the  determination  of 
these  limits  for  the  proper  correction  of  anisometropia  been 
generally  studied  or  carefully  discussed.  Anisometropia, 
like  ametropia  in  general,  makes  trouble  either  by  prevent- 
ing perfect  vision,  or  by  making  it  difficult  to  attain,  so 
that  the  benefit  of  it  is  only  secured  at  the  cost  of  eye- 
strain. And,  as  with  the  various  forms  of  ametropia  it  is 
in  the  higher  degrees  and  in  later  life  that  it  entails  imper- 
fect vision,  and  in  the  lower  degrees  and  earlier  life  that  it 
causes  eye-strain. 

The  careful  investigations  as  to  tho  normal  power  of 
overcoming  differences  of  focus  between  the  two  eyes  by 
differences  of  accommodation,  reported  by  A.  Fick,  of  Zu- 
rich ("On  Uneqal  Accommodation  in  Healthy  Eyes  and  in 
Anisometropia,"  Archives  of  Oj^ifhahnologt/,  1889,  p.  292) 
in  direct  contradiction  to  those  of  earlier  observers  indicate 
that  there  is  some  power  of  overcoming  anisometropia  by 
unequal  accommodation,  but  the  extent  of  inequality  that 
may  be  thus  overcome  is  strictly  limited  to  1.  D.  or  at  the 
most  1.5  D.     Some  of  Kick's  observations  in  this  direction 
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I  have  been  able  to  partly  confirm.  When  the  amount  of 
anisometropia  is  less  than  1.  D.  or  1.5  D.,  the  patient  may 
not  be  conscious  of  seeing  any  better  with  one  eye  than  the 
other,  and  equally  good  and  simultaneous  vision  may  be 
found  on  careful  testing;  but  the  use  of  the  eyes  entails 
symptoms  of  eye -strain  that  may  be  out  of  proportion  to 
the  refractive  error  in  either  eye  considered  alone. 

Where  in  one  eye  the  ametropia  is  of  such  low  degree  as 
to  entail  eye-strain,  while  the  difference  of  refraction  be- 
tween the  two  eyes  is  so  great  as  to  preclude  the  focusing 
of  both  together  upon  the  same  subject,  the  patient  will 
not  suffer  from  eye-strain.  If,  however,  the  second  eye 
presents  ametropia  of  low  degree,  distinctly  differing  in 
kind  or  degree  from  the  ametropia  of  the  first  eye,  symp- 
toms of  eye- strain  are  very  liable  to  develop." 

The  Wearing  of  Veils  and  its  Effects  upon  the  Eyesight. 

By  Casey  A.  Wood,  M.  D.,  Chicago,  111.  Boston  Medi- 
cal and  Surgical  Journal,  Dec.  3,  1896. 

"Although  we  hear  and  occasionally  read  of  the  ill 
effects  produced  by  veils  upon  the  eyesight,  very  little  has 
been  done  in  the  way  of  determining  the  exact  degree  of 
interference  with  vision  w^hich  these  ornamental,  and 
occasionally  useful,  protectors  bring  about. 

"The  fact  that  the  wearing  of  veils  is  productive  of  weak 
eyesight,  headaches,  and  sometimes  vertigo  and  nausea, 
is  within  the  experience  of  every  ophthalmologist.  Not 
only  are  these  effects  produced  by  the  eye-strain  conse- 
quent upon  the  added  efforts  made  by  one  or  both  eyes  to 
see  through  or  around  an  obstruction,  but  the  irregular 
figuring  on  the  veil  itself  is,  in  some  instances,  a  source  of 
annoyance  to  the  wearer.  As  in  other  cases  of  abuse,  the 
burden  rests  heaviest  upon  the  w^eakest  eyes,  and  probably 
the  reason  why  one  encounters  so  comparatively  few 
instances  of  asthenopia  directly  due  to  veil-w^earing  is  that 
the  embarrassed  eyes  are  able  to  overcome  the  additional 
strain  w^here  the  vision  is  normal,  the  oculo- muscular 
system  in  proper  equilibrium  and  the  general  health  good. 

"For  the  purpose  of  demonstrating  the  extent  to  which 
veils  of  various  kinds  influence  the  eyesight,  I  had  selected 
for  me  a  dozen  typical  specimens,  and  made  with  them  a 
number  of  experiments.  I  now  report  the  most  important 
of  these,  namely,  that  which  refers  to  their  direct  effect 
upon  the  vision."     .... 
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The  writer  tested  the  effect  upon  the  eyesight  of  a  dozen 
different  kinds  of  veils  and  arrived  at  the  following  con- 
clusions : 

(1)  "That  every  description  of  veil  affects  more  or  less 
the  ability  to  see  distinctly,  both  in  the  distance  and  near 
at  hand.  (2)  The  most  objectionable  kind  is  the  dotted 
veil,  although  the  influence  of  this  variety  for  evil  is  more 
marked  in  some  samples  than  in  others.  (3)  Other  things 
being  equal,  in  undotted  and  non-figured  veils,  vision  is 
interfered  with  in  direct  proportion  to  the  number  of 
meshes  per  square  inch.  (4)  The  texture  of  the  veil  plays 
an  important  part  in  the  amount  and  kind  of  eye -strain 
produced  by  the  veil.  When  the  sides  of  the  mesh  are 
single,  compact  threads,  the  eye  is  embarrassed  very 
much  less  in  its  effort  to  distinguish  objects  than  when 
double  threads  are  employed.  (5)  The  least  objectionable 
veil  is  that  without  dots,  sprays  or  other  figures,  but  with 
large  regular  meshes  made  with  single,  compact  threads." 

"As  I  have  said,  it  is  not  a  necessary  consequence  of  the 
wearing  of  veils  that  eye  symptoms  result.  A  healthy  eye 
in  a  healthy  body  resists  the  strain  of  an  impediment  to  vis- 
ion just  as  it  does  other  deleterious  agents;  and  it  is  only 
when  from  other  causes  the  eye -sight  is  weakened  that  the 
wearing  of  an  objectionable  veil  proves  immediately  and 
obviously  hurtful.  I  have  noted  many  cases  of  headache 
and  painful  vision,  as  well  as  other  ocular  symptoms,  pro- 
duced by  veil-wearing  in  persons  whose  eyes  are  not  over 
strong;  and  I  believe  that  this  practice  is  one  of  the 
agents,  not  perhaps  always  recognized,  that  contribute  to 
ocular  discomfort." 


v 


EXTRACTS  FROM  CURRENT    SPANISH   OPHTHAL- 
MIC LITERATURE. 

By  Dr.  Albert  B.  Hale, 

CHICAGO. 

Treatment  of  Immature  Senile  Cataract. 

El  ."Siglo  Medico  (Madrid,  27  Sept.,  1896,  No.  2231) 
quotes  an  article  by  Dr.  del  Toro  from  the  AnaJes  Jledico.s 
Gaditanox.  discussing  the  ti-eatment  of  immature  but 
quiescent  cataract,  del  Toro,  after  stating  that  some 
patients  reach  a  condition  in  which  the  cataract  does 
not  go  on  to  maturity,  says  there  are  two  ways  of  consid- 
ering the  conditions  for  operating,  one  a  merely  physical, 
the  other  a  moral  obligation.  If  a  patient  cannot  see 
more  than  fingers  and  has  lost  his  acuity,  something  must 
be  done,  and  either  discission  on  Forster's  artificial  ripening 
can  be  performed.  Ripening,  however,  is  not  a  genuine 
maturity,  it  is  actually  a  trauma,  and  either  operation 
becomes  therefore  a  serious  matter.  Supposing  that  only 
one  out  of  500  cases  so  handled  lesults  disastrously,  it 
shows  however  that  the  danger  is  there,  and  considering 
the  good  results  in  extraction,  even  when  the  cataract  is 
not  thoroughly  mature,  del  Taro  prefers  early  extraction 
to  artificial  ripening. 

Spanish   Methods  in   Operating. 

In  ElSicjlo  Medico  (No.  2218,  June  28,  1896)  Dr.  Sanfa 
Cruz  tabulates  the  operations  at  his  clinic  for  the  past 
year.  In  his  comments  on  the  table  he  notices  that  there 
were  only  seven  operations  for  squint,  which  represents 
by  no  means  the  number  of  patients  presenting  that  con- 
dition, but  rather  the  proportion  of  those  who  had  courage 
to  submit  to  an  incision  when  there  seemed  no  vital  neces- 
sity for  it.  The  author  always  advances  the  muscles 
more  than  enough  to  effect  the  proper  correction  at  the 
moment,  because  he  finds  that  some  retraction  will  follow. 
In  pterygium  he  cauterizes  the  lips  of  the  wound  up  to  the 
corneal  edge.  In  346  cases  of  cataract  extraction  there 
were  two  cases  of  suppuration.  In  dacryocystis  no  sound 
is  used  unless  there  is  pus.  In  such  a  case  the  sac  is 
opened  and  cauterized  with  the  acid  nitrate  of  mercury. 
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By   H.    V.    WURDEMANN,    M.    D., 

128  Wisconsin  Avenue, 

MILWAUKEE,    WIS. 

Myopia.— Striped  Opacities  of  the  Cornea.— Filtration  and  Se- 
cretion of  tlie  Aqueous  Humor.— Accommodation  Theory  of 
Tscherning.— Carcinoma  Spongiosm  of  the  Iris.— Puerperal 
Septic  Embolism  of  the  Eye.— Predisposing  Causes  of  Tra- 
choma.—Argentamin.— Striped  Keratitis.— Differentiation  of 
Diptheria  of  the  Conjunctiva  by  Serum.— Serum  Treat- 
ment in  Conjunctival  Diphtheria.— Diagnostic  Importance 
of  Newly  Formed  Blood  Vessels  in  the  Cornea.— Elastic  Fi- 
bers of  the  Eye.-Embollism  of  the  Central  Retinal  Artery.— 
Detection  of  Simulated  Monocular  Blindness.— Eye  Disease 
in  the  Malay.— Cancroid  of  the  Cornea.— Pemphigus  Neona- 
torum and  Impetigo  Contagiosa.— Enucleation  of  the  Eye 
under  Cocain.— Sarcoma  of  the  Choroid. 


Myopia. 

Heinrich,  W.  (Archli-.  f.  Ophtli,  XL II.  .?,  1896.) 
If  the  reflection  of  the  ophthalmoscopic  mirror  upon  the 
anterior  capsule  be  observed  with  the  naked  eye  or  with 
instruments  in  different  persons  it  will  be  found  that  with 
the  same  degree  of  light  the  reflection  is  hardly  visible  in 
one  person,  while  in  another  it  is  very  bright.  H.  shows  by 
his  examination  of  ametropes,  hypermtreopes  and  myopes, 
that  this  is  due  to  the  difference  of  refraction.  The  appear- 
ance of  the  reflection  upon  the  anterior  lens  capsule  keeps 
pace  with  the  degree  of  the  myopia.  H.  V.  W. 

Striped  Opacities  of  the  Cornea. 

ScHiRMER,  O.,  i  Arcliiv.f.  Ophtlt,,  XL II.  3,  1896),  con- 
siders striped  opacities,  such  as  the  so-called  "striped  ke- 
ratitis," after  cataract  extraction,  which  appear  a  few  days 
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after  the  operation,  as  a  system  of  fine  connecting  gray- 
stripes;  proceeding  from  the  wound  and  between  which  the 
cornea  is  more  or  less  transparent.  By  experimentation 
upon  rabbit  eyes  examined  8  or  10  days  after  the  lenses 
had  been  extracted,  the  opacities  were  found  to  be  due  to 
raising  and  folding  of  Descemet's  membrane,  three  or  four 
of  the  deepest  corneal  layers  being  also  implicated  in  the 
swelling.  The  epithelium  and  endothelium  were  perfectly 
normal  and  there  was  no  increase  of  the  nuclei.  He  con- 
cludes that  the  process  is  an  edema ;  that  there  is  no  trace 
of  inflammation ;  that  the  name  of  striped  keratitis  is  in- 
applicable and  the  process  should  be  called  striped  opaci- 
fication. 

The  opacification  itself  is  due  to  the  unequal  refraction 
of  light  and  not  an  increase  of  connective  tissue  cells.  The 
same  process  occurs  in  hypopion  keratitis  and  in  deep  ul- 
ceration with  the  addition  of  cell  infiltration.  The  stripes 
appear  and  disappear  in  from  5  to  15  days,  are  seen  to  be 
oj-B  iCeqj^  -(^.imeosGQ  jo  au^jquioui  aq;  jo  Suipjo;  o:^  onp 
seen  by  oblique  illumination  to  be  transparent  and  are  due 
to  irregular  refraction.  He  thinks  they  are  identical  with 
that  found  after  cataract  extraction.  They  are  usually 
not  seen  in  the  highest  of  intensity  of  inflammation,  but 
often  in  the  retrogressive  stage.  They  do  not  proceed  from 
the  spots  of  greatest  inflammation,  but  from  the  corneal 
center.  He  has  innoculated  a  number  of  eyes  with  the 
staphylococcus  pyogenes,  producing  1  hypopion  keratitis, 
followed  in  several  cases  by  this  striped  formation,  finding 
in  microscopic  examination  that  the  stripes  were  due  to 
folding  of  the  membrane  of  Descemet  and  deeper  layers  of 
the  cornea.  He  has  been  interested  in  a  peculiar  form  of 
opacification  of  the  cornea  which  he  described  as  "felder- 
formige,"  in  which  the  opacification  has  a  grayish  hue,  ap- 
parently lies  in  the  deepest  layers  of  the  cornea  and  is 
characterized  by  a  number  of  dark  lines  which  run  together, 
producing  irregular  straight  sided,  sharp  cornered  fields. 
This  is  likewise  due  to  folding  of  the  deeper  layers  of  the 
cornea  and  the  Descemet  membrane. 

He  has  examined  three  cases  which  came  to  enucleation. 
In  another  case  he  found  folding  of  the  membrane  of  Bow- 
man in  a  shrunken  eye  which  was  enucleated  for  pain. 
In  this  case  there  were  changes  in  all  the  layers,  but  the 
folding  was  most  pronounced  in  the  membrane  of  Bow- 
man. H.  V.  W. 
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Quantitative   Relation  of  the  Filtration  and   Secretion  of  the 
Aqueous  Humor. 

Mesnamoff,  E.  ( ArcJiiv.  f.  Ophth.,  XL II.  4.)  It  has 
been  definitely  ascertained  that  the  aqueous  humor  is  se- 
creted by  the  ciliary  processes  and  in  part  from  the  poste- 
rior surface  of  the  iris,  and  that  its  outflow  is  through  the 
spaces  of  Fontana  through  filtration  into  Schlemm's  ca- 
nal and  the  perforating  anterior  ciliary  veins.  The  amount 
of  secretion  is  not  well  known.  Leber  has  ascertained 
that  in  freshly  enucleated  eyes  most  of  the  filtration 
is  outward  from  the  anterior  chamber  but  in  living  tissues 
is  largely  through  the  vessels.  Experiments  should  be 
made  with  fluid  similar  to  the  aqueous  humor,  such  as  nor- 
mal salt  solution,  as  other  fluids  and  distilled  water  hinder 
filtration  by  causing  swelling  of  the  connective  tissue  or  by 
choking  the  lymph  spaces.  Leber  and  Bentzen  found  inter- 
ference of  the  filtration  in  normal  human  and  animal  eyes 
similar  to  that  of  glaucomic  eyes  in  such  experiments. 
Bentzen  found  that  filtration  in  freshly  enucleated  rabbit 
eyes  was  about  6  cb.  mm.  to  the  minute,  varying  in  several 
examinations  from  4.2  to  7  cb.  mm.  In  human  eyes  two 
hours  aJter  death,  by  the  use  of  distilled  water  impregnated 
with  Berlin  blue,  the  filtration  was  only  1.2  cb.mm.  to  the 
minute,  but  with  a  mixture  of  acid  Fuchsin  and  Berlin  blue 
it  was  2  cb.  mm.  to  the  minute.  Bentzen  and  Leber  believed 
that  in  these  experiments  the  coloring  matter  stopped  up 
the  pores  of  the  tissues  and  hindered  filtration.  The  ex- 
periments of  other  authors  are  quoted. 

M.  has  contrived  a  manometer  made  of  solid  material 
by  which  he  has  made  a  large  number  of  examinations 
upon  living  and  dead  eyes  of  men,  rabbits,  dogs,  pigs,  sheep 
and  oxen,  and  gives  a  number  of  tables  showing  his  results 
with  the  following  conclusions : 

I.  The  physiological  salt  solution  filtrates  with  undimin- 
ished strength  through  the  ciliary  angle  of  dead  eyes. 

II.  Filtration  increases  proportionately  to  the  pressure 
of  the  apparatus  and  also  to  the  intraocular  tension. 

III.  Filtration  in  different  animals  eyes  depends  upon 
the  dimensions  of  the  anterior  chamber,  that  is,  upon  the 
sizes  of  the  vessels.  Fluids  in  which  insoluble  substances 
are  suspended  stop  up  the  pores  of  the  tissues  and  hinder 
filtration. 

IV.  The  pigment  of  the  ciliary  processes  and  that  of  the 
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iris  may  also  hinder  filtration  if  it  is  loose  in  the  anterior 
chamber. 

Y.  Filtration  in  eyes  taken  postmortem  from  human 
beings  proceeds  the  same  as  in  freshly  enucleated  eyes  of 
animals. 

VI.  Filtration  of  the  aqueous  humor  in  the  eyes  of  ani- 
mals is  the  same  as  that  in  enucleated  eyes,  and  depends 
upon  the  same  conditions  of  the  apparatus  and  the  tension. 

VII.  The  excretion  of  the  aqueous  humor  is  proportional 
to  the  difference  between  the  intraocular  pressure  and  the 
pressure  in  the  vessels. 

VIII.  The  excretion  of  the  aqueous  humor  is  by  filtration 
through  the  walls  of  the  vessels  of  the  ciliary  body,  whereby 
the  pressure  in  the  vessels  is  rendered  about  double  that  of 
the  intraocular  tension.  H.  V.  W. 


The  Accommodation  Theory  of  Tscherning. 

Crzellitzer,  a.  (A  Complementary  Study  of  Tschern- 
ing's  Work  and  Methods  of  Examination.)  ( ArcJiiv.  f. 
Opiith.,  XL II.  4,  1896 ).  This  article,  as  the  name  im- 
plies, goes  over  the  field,  thoroughly  showing  the  refrac- 
tion in  several  zones  of  the  lens,  during  rest  and  accom- 
modation, showing  the  spheric  abberation,  difference  in  re- 
fraction for  central  and  eccentric  rays  of  light,  and  what  is 
especially  interesting,  the  varying  shape  of  the  lens.  He 
shows  that  the  theory  held  by  Helmholtz  that  the  vertical 
diameter  of  the  lens  becomes  smaller  during  accommoda- 
tion is  improper,  and  that  the  diameter  is  but  little  changed, 
the  reason  being  the  dishomogenity  of  the  lens.  He  has 
devised  a  special  instrument  for  physiological  experiments 


Fig.  1. 
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upon  the  lenses  of  animals.  He  shows  that  compression 
upon  the  zonula  changes  but  little  the  antero -posterior 
curvature,  but  that  pulling  open  the  equator  increases  the 
curvature.  (  See  F'igure.  )  In  rest  the  lens  is  somewhat 
ellipsoidal:  when  the  zonula  is  tense  the  lens  sinks  back- 
ward. 

1.  (Enlarged  about  flfteen  times.)  The  lens  of  the  schematic  eye 
of  Helmholtz.  The  dotted  line  represents  the  shape  of  the  lens  dur- 
ing accommodation  of  6.5  D. 

2.  (Enlarged  about  tif teen  times.)  The  full  line  represents  the 
shape  of  the  lens  in  rest,  according  to  Helmholtz;  the  dotted  line 
shows  the  lens  in  accommodation,  according  to  Crzellitzer  and 
Tscherning,  in  accommodation  of  7.5  D. 

A  and  B.  The  whole  line  represents  the  spherical  surfaces  show- 
ing the  form  of  the  lens  when  at  rest.  The  dotted  lines  A  when  the 
equator  of  the  lens  is  compressed;  B  when  the  equator  is  stretched. 

Crzellitzer  concludes  as  follows : 

I.  The  effect  of  accommodation  is  less  upon  the  periph- 
eral parts  than  upon  the  middle  portion.  From  this  it  fol- 
lows that  the  surface  of  the  lens  in  accommodation  must 
have  a  greater  curvature  in  the  center  than  at  the  edges. 

II.  This  hyperboloid  rotation  occurs  in  all  the  peripheral 
surfaces. 

III.  The  reflexes  upon  the  anterior  surfaces  of  the  ac- 
commodating lens  show  that  the  peripheral  portions  are 
flattened  and  especially  that  its  shape  becomes  hyperbolic. 

IV.  Stretching  of  the  zonula  does  not  flatten  the  entire 
lens  but  changes  the  spheric  curvature  so  that  it  is  ren- 
dered greater  in  the  center  and  less  on  the  edges. 

V.  It  is  thus  shown  that  during  accommodation  the 
stretching  of  the  zonula  renders  the  spheric  surfaces  of 
the  lens  hTperbolic.  Article  contains  35  illustrations  and 
literature  is  freely  quoted.  H.  V.  W. 

Carcinoma  Spongiosum  of  the  Posterior  Surface  of  tlie  Iris. 

HiRSCHBERG,  J.  and  BiRNBACHER,  A.  (  (JeutraJbl .  f.  prak. 
Au(/e)iIieiJJiif»(Ie,  Oct.,  1896 ).  The  only  true  intraocular 
epithelial  cells  are  developed  from  the  epiblast  and  from 
posterior  layer  of  the  anterior  capsule  of  the  lens  and 
never  develop  into  true  tumors.  True  intraocular  cancer 
has  hitherto  never  been  found  as  a  primary  infection.  H. 
and  B.  report  the  following  as  unique  case  of  true  cancer 
developing  from  the  posterior  surface  of  the  iris  in  a  26 
year  old  man,  who  one  and  one-half  year  before  had  an 
inflamed  left  eye  which  had  been  treated  by  poultices,  grow- 
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ing  better  in  three  weeks,  though  afterward  the  vision 
diminished,  the  right  eye  remaining  healthy.  Four  weeks 
before  examination  he  had  the  greatest  pain  and  lachry- 
mation.  Examination  showed  the  right  eye  normal;  the 
left  eye  vision  reduced  to  counting  the  fingers  at  30  inches, 
and  its  visual  field  contracted  on  nasal  side  to  12^,  tension 
plus  2,  the  eye  ball  slightly  reddened  mainly  from  enlarge- 
ment of  the  scleral  veins,  pupil  oval,  iris  thinned  and  pig- 
mented in  the  upper  part.  A  gray  mass  was  observed  in 
the  temporal  side  of  the  pupil,  the  lens  opaque  and  pushed 
backward.  A  diagnosis  of  new  growth  of  the  ciliary  body 
or  of  the  posterior  surface  of  the  iris  was  determined  and 
iridectomy  for  diognostic  purposes  was  made  after  which 
healing  followed.  Three  weeks  later  the  eye  was  removed 
under  cocain  anesthesia  on  account  of  severe  pain  which 
injection  of  morphin  had  failed  to  relieve.  When  the 
patient  was  seen  more  than  two  years  afterward,  the  right 
eye  and  the  left  orbit  was  found  healthy.  Macroscopic 
examination  of  the  divided  eye  ball  showed  a  tumor  10 
mm.  X  5  mm.  arising  from  the  posterior  surface  of  the  iris 
pushing  the  lens  backward.  Microscopic  examination 
showed  characteristic  spongy  cancer  of  the  posterior 
epithelium  of  the  iris  with  increase  of  the  pigment  layer 
but  with  little  change  in  the  iris  tissue  proper.  The  retina 
was  not  implicated.  The  growth  was  composed  mostly  of 
large  epithelial  cells  with  well  developed  nuclei  which 
sometimes  held  vacuoles  and  had  a  large  amount  of  pro- 
toplasm. These  cells  were  attached  to  each  other  without 
interlying  tissue  and  were  arrayed  in  tubular  form.  The 
histologic  structure  showed  this  tumor  to  be  a  true  car- 
cinoma.    Article  is  illustrated  by  8  micro  photographs. 

H.  V.  W. 

Two  Cases  of  Puerperal  Septic  Embolism  of  the  Eye. 

Janerskierwicz,  M.  (  Centrhl.  f.  prak.  AioicnJicilkunde, 
XX.  1896).  These  cases  were  seen  in  Hirschberg's 
clinic  and  are  particularly  interesting  in  that  puerperal 
sepsis  with  embolism  of  one  or  of  both  eyes  is  seldom  ob- 
served. One  was  in  a  38  year  old  woman  who  had  fever 
after  abortion.  Eight  days  after  the  birth  the  left  eye 
became  diseased  and  two  days  later  was  blind.  Numerous 
abscesses  had  to  be  opened.  After  a  few  months  the  left 
eye  suppurated  and  eventuated  in  phthisis  bulbi.  The  wo- 
man recovered  without  albuminuria.    The  second  case  was  a 
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\»  Oman  aged  36,  had  four  days  after  her  seventh  normal 
childbirth  a  fever  which  lasted  eleven  weeks.  A  few  weeks 
later  both  eyes  became  swolen  and  blind.  Both  eye  balls 
became  phthisical  and  pus  developed  in  the  left  knee. 
Patient  disappeared  one -half  year  afterward. 

Predisposing  Causes  of  Trachoma. 

Bull,  Ole,  (  Centralht.f.  pvak.  Augenheilkunde.,  Kov., 
1896  ),  believes  that  trachoma  is  an  infectious  disease  but 
is  in  doubt  as  to  its  contagiousness.  He  does  not  agree 
with  V.  Millengen  that  unhygienic  surroundings,  racial 
predisposition  and  altitude  are  the  principal  factors.  He 
also  disagrees  with  him  in  regard  to  its  occurrence  among 
Scandinavian  folk  and  cites  his  experience  of  15  years 
among  14,000  patients  in  Norway  where  he  has  seen  only 
five  or  six  cases  of  trachoma.  He  states  that  among  the 
poor  folk  of  this  conntry  "changing  of  the  clothing  and 
the  use  of  towels  are  an  unnecessary  luxury."  In  the  U. 
S.  A.  the  Scandinavians  are  however  frequently  affected. 
The  disease  is  prevalent  among  the  negroes  in  Constanti- 
nople, whereas  in  the  U.  S.  A.  the  colored  population  is 
practically  exempt.  He  allows  that  the  Celtic  race  are 
however  notably  predisposed.  The  height  above  the  sea 
and  the  amount  of  illiteracy  have  likewise  little  to  do  with 
the  number  of  cases.  He  concludes  that  the  plasmodium 
of  Kruedener  is  probably  the  active  agent  in  producing 
trachoma.  H.  V.  W. 

Argentamin. 

HooRCA7/y/.  MonafsbJaff  f.  Augtnhlkde.  July,  1896), 
recommends  argentamin  as  a  substitute  for  silver  nitrat  in 
eye  affections  where  the  latter  is  indicated.  Argentamin 
is  chemically  ethylen-diamin-silver  phosphat.  Unlike 
silver  nitrat,  which  when  crystallin  is  acid  in  reaction  and 
when  fused  neutral  in  reaction,  argentamin  is  alkalin,  and 
this  accounts  for  the  fact  that  its  application  causes  only 
slight  and  transient  local  reaction,  a  point  much  in  its 
favor.  It  never  gives  rise  to  a  deposit  on  the  abraded  or 
ulcerated  cornea,  which  nitrat  of  silver  sometimes  does; 
nor  to  the  staining  of  the  conjunctiva;  nor  to  the  disagree- 
able metallic  taste  associated  with  the  use  of  the  latter. 
It  may  be  used  in  a  3  or  5%  watery  solutions,  once  or 
oftener  if  required.  It  seems  to  have  all  the  advantages 
and  none  of  the  disadvantages  of  silver  nitrat.  H.  V.  W. 
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Mestatatic  Carcinoma  of  the  Uveal  Tract  in  Both  Eves 

Abelsdorff,  G.,  in  Berlin,  ( Arch.  ^  jh-r/cnfuMle. 
XXXIII.  1  d'  2,  1806).  In  a  40  year  old  woman  with 
carcinoma  of  the  left  breast  A.  found  binocular  retinal 
detachment  and  yellowish  white  coloring  of  the  fundi. 
Examination  of  the  eyes  after  death  showed  carcinoma  of 
the  choroid  in  both  eyes  following  embolism  caused  by 
carcinoma  cells  carried  by  means  of  the  posterior  ciliary 
arteries.  Three  plates  of  microscopic  preparations  are 
shown.  H.  V.  W. 

Striped  Keratitis. 

Hess,'  O.,  (Arcliiv.  ./'.  Au;/<n/t/k(/e.  XXXIII.  I  <C-  2, 
1896.)  was  the  first  to  describe  the  so-called  striped 
keratitis  after  cataract  operation  to  folding  in  the  deeper 
layers  of  the  cornea,  found  the  same  condition  in  an  eye 
which  had  been  perforated  by  a  sharp  instrument. 
Descemet's  membrane  and  epithelium  were  entirely 
normal.  H.  V.  W. 

Antisepsis  or  Asepsis  in  Operations  upon  the  Bulb. 

Bach,  L.,  ( Archiv.  f.  Aii'jnldk'lc.  XXXI II.  1  d-  2, 
1896. )  from  his  bacteriologic  studies,  considers  that 
asepsis  is  all  that  is  necessary  in  ophthalmic  surgery. 
Antiseptic  treatment  does  not  destroy  all  the  germs  and 
iritates  the  conjunctiva  causing  a  catarrhal  condition  which 
is  not  at  all  favorable  for  operations.  He  recommends  the 
lids  to  be  wiped  thoroughly  with  sterilized  cotton  tampons 
and  the  cul-de-sac  to  be  washed  out  with  physiologic 
salt  solution.  H.  V.  W. 

Etiology  of  Conjunctival  Pseudo-membranes. 

SCHANZ,  F.  R.,  ( Arc/iiv.f.  Augenhlkde.  XXXIII.,  1  S 
2,  1896. )  has  observed  membrane  formation  in  four 
patients  with  inflammation  of  the  conjunctiva  in  all  of 
which  bacilli  were  discovered  which  could  not  be  differenti- 
ated from  the  Klebs-Loeffler  bacillus.  The  inflammation 
occurred  in  a  child  two  years  old  and  in  three  grown  per- 
sons. In  one  of  these  something  had  blown  into  the  eye 
while  upon  the  streat;  in  another  there  was  a  piece  of 
wood  and  in  the  third  hot  cigar  ashes.  In  all  four  cases 
the  disease  was  quickly  and  happily  removed  without  the 
employment  of  serum.     Schanz  decides  that  the  malignant 
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bacillus  may  be  found  in  pseudo -membranous  conjunctiv- 
itis as  well  as  harmless  forms.  H.  V.  W. 

A   Case   of  Cavernous  Angioma   in   the    Deeoer   Part    of  the 
Orbit  Removed  With  Preservation  of  the  Eve  Ball. 

Knapp,  H.,  {Arr/uj-.  f.  Augenhlkde,  XXXIII.,  4, 
1896),  removed,  after  division  of  the  rectus  muscle,  a 
congenital  typical  cavernous  angioma  which  had  been 
growing  slowly,  reaching  a  length  of  27  mm.  and  a  widtn 
of  24  mm.,  pushing  out  the  eye  ball  10  mm.,  formed  in 
Tenon's  capsule,  which  had  not  produced  much  change  in 
the  tissues.  The  eye  ball  preserved  its  proper  movement 
and  the  vision  after  the  operation.  H.  V  .  W. 

Chlorosis  and  Papillo-retinitis. 

Dieballa  (Dent.  Med.,  Woch.,  Juli/  9,  J 896 ) describes 
a  case  in  a  girl  21  years  of  age,  in  which  optic  neuritis 
occurred  in  the  course  of  chlorosis  when  she  was  14  years 
old.  Recently  she  had  complained  of  severe  headache 
and  vertigo,  but  there  was  no  vomiting.  The  menses  were 
irregular.  In  March  she  had  mistiness  of  vision  and  in 
reading  letters  appeared  blurred.  On  admission  (April 
10th)  there  ^^as  marked  anemia.  The  hemoglobin  was  31 
and  the  red  blood  cells  3,880,000.  The  number  of  white 
cells  was  7,200,  and  the  specific  gravity  of  the  blood  1,040. 
Papillo-retinitis. was  present  on  both  sides  and  there  was 
slight  paresis  of  the  left  abducens  nerve.  On  April  20th 
vision  in  both  eyes  was  4.  The  right  papilla  was  grayish - 
red  and  swollen,  the  outlines  of  the  disk  being  very  blurred. 
The  veins  were  wide,  the  arteries  narrow  and  the  vessels 
in  the  places  covered  with  exudation.  The  left  disc 
showed  similiar  changes.  In  May  the  neuritis  was  much 
less  marked,  and  in  September  the  patient  was  quite  well. 
The  body  weight  had  increase  4  kilog.  The  hemoglobin 
was  75,  the  number  of  red  cells  4,200,000,  the  white  cells 
5,000  and  the  specific  gravity  was  1,055.  The  fundus 
oculi  was  quite  normal.  The  neuritis  was  undoubtedly 
caused  by  chlorosis,  all  other  causes  having  been  ex-- 
eluded.  Such  a  complication  of  chlorosis  is  exceedingly 
rare  The  author  then  refers  to  recorded  cases  by  Gowers 
and  others.  The  explanation  is  still  quite  hypothetic. 
Sometimes  a  loss  of  blood  produces  disturbance  of  sight 
due  to  neuro-retinitis.     In  the  above  named  cases  over- 
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exertion  (dancing)  made  the  chlorosis  suddenly  worse. 
Suddenly  after  this  overexertion,  menstruation  reappeared, 
and  the  author  assigns  the  neuritis  to  these  two  deglobu- 
lizing  factors.  The  intense  headache  in  this  case  along 
with  the  neuritis  suggested  the  possibility  of  a  cerebral 
tumor.  Rest  and  iron  treatment,  however,  soon  caused 
the  headache  to  disappear.  H.  V.  W. 

Non-malignant  Diphtheria  of  the  Conjunctiva  and  its  Differ- 
entiation from  True  Diphtheria  bv  Behring's  Serum. 

Sproneck,  C.  H.  H.,  (Dent,  Med.  Woc/iensch.  Xo.  36, 
1896).  The  theory  of  specific  immunity  which  Pfeiffar 
has  advanced  for  the  vibrio  of  cholera  and  the  bacillus  d 
typhoid  has  been  carried  further  in  this  article  of  Spronek's, 
to  even  the  diptheria  and  its  i  3lation  to  the  bacillus  xerosa, 
which  has  been  described  by  other  authorities  as  weak  or 
non-malignant.  In  the  examination  he  used  three  kinds 
of  xerosa  bacillus  cultures  which  had  caused  light  local 
and  general  symptoms  in  guinea  pigs,  which  had  been 
rendered  immune  to  true  diptheria  and  which  observed  the 
same  slight  local  and  general  symptoms  that  occur  in  nor- 
mal animals,  although  these  immune  animals  had  showed 
no  symptoms  after  inoculation  with  much  stronger  cultures 
of  the  Loeffler's  bacillus.  The  non-relation  of  the  bacillus 
xerosa  to  true  diotheria  is  accordingly  proven. 

H.  V.  W. 

Serum  Treatment  in  Conjunctival   Diphtheria. 

Greefe,  R.  (Deuf.  Med.  Wochensch.,  Sept.  10,  1896), 
gives  a  summary  of  recorded  cases  and  discusses  them 
under  four  headings.  (1)  Serum  treatment  in  genuine 
diphtheria  and  favorable  action  would  be  attributed  to  serum 
in  37  out  of  42  cases,  and  in  only  2  cases  did  death  occur. 

(2)  Serum  treatment  in  pseudo-diphtheria  and  slight  cases 
of  so-called  conjunctival  croup  are  often  due  to  Loeffler's 
bacillus.  In  severe  cases  it  may  be  impossible  to  say  from 
clinical  evidence  whether  it  is  genuine  diphtheria  or  not. 
In  cases  not  caused  by  the  diptheria  bacillus  the  serum 
treatment  is  aimless,  but  in  the  author's  opinion,  harmless. 

(3)  Post-diphtheritic  ocular  paralysis  after  the  serum 
treatment.  Ocular  paralysis  only  occurs  after  genuine 
diphtheria.  It  supervenes  generally  after  three  weeks  and 
attains  its  height  in  a  few  days.  In  Gutmann's  cases  a 
large  number  of  cases  of  paralysis  as  well  as  a  severer  type 
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were  noted  after  the  serum  treatment.  In  16  cases  in  the 
author's  clinic  it  appeared  that  the  serum  treatment  had  no 
effect  upon  the  occurrence  of  the  ocular  paralysis.  (4) 
The  effect  of  the  serum  on  the  course  of  the  paralysis.  The 
number  of  cases  is  yet  too  small  to  base  conclusions  upon 
regarding  progress.  In  summarizing  results  the  author  ob- 
serves that  the  severe  forms  of  conjunctival  diphtheria 
prove  a  test  of  the  value  of  the  serum  treatment,  for  for- 
merly the  most  careful  treatment  was  of  no  avail,  nearly 
all  the  cases  dying.  In  one  of  the  two  cases  before  referred 
to,  the  cause  of  failure  lay  in  the  mixed  infection,  but  in 
the  other  cases  the  diphtheritic  process  extended  in  spite  of 
the  treatment.  Local  treatment  may  also  be  adopted.  In 
pseudo-diphtheria  due  to  staphylococcus,  pneumococcus, 
etc.,  the  serum  treatment  is  without  effect.  Such  cases 
are  often  more  dangerous  than  slight  cases  of  diphtheria. 
In  mixed  infection  the  serum  treatment  is  indicated.  The 
serum  treatment  constitutes  no  prophylaxis  against  ocular 
paralysis.  No  striking  result  has  been  obtained  by  the 
serum  in  post-diphtheritic  ocular  paralysis,  but  since  these 
cases  almost  always  terminate  favorably  under  ordinary 
treatment,  nothing  further  is  required.  H.  V.  W. 

Newly  Formed  Blood  Vessels  in  the  Cornea  and  Their  Diag- 
nostic Treatment. 

HiRSCHBERG,  J.  (Deut.Med.  Wochensch,  N^o.  38,  39  and 
41.,  Oct.  7,-14,-28,  1896.)  The  transparency  of  the  cor- 
nea is  not  so  seldom  impaired  by  newly  formed  blood  ves- 
sels. The  question  arises  how  this  occurs  in  normal  as  well 
as  diseased  conditions.  The  first  investigator  of  this  subject 
was  Ben-el-Razi,  in  the  year  900,  and  has  been  reported 
upon  by  very  many  since  his  time.  Anatomic  examina- 
tions have  been  upon  artificially  injected  human  and  ani- 
mal eyes  even  in  the  last  century,  which  showed  that  the 
cornea  contained  spaces  so  fine  that  they  would  allow  fluid 
to  pass,  but  did  not  allow  entrance  of  the  blood  corpuscles, 
but  which  by  inflammation  became  widened,  forming  ves- 
sels which  then  became  visible,  and  allowed  a  passage  of 
blood  corpuscles.  Hyrtl  had,  in  1869,  injected  animal  eyes 
shortly  after  death  which  seemed  to  show  the  existence  of 
a  precorneal  ring  of  vessels  which  converged  from  all  sides 
toward  the  center,  and  concluded  that  this  showed  the  per- 
sistence of  embryonal  corneal  vessels.  Schoebl,  in  1896, 
describes  this  condition  as  pathologic,  and  from  a  large 
V2 
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number  of  injected  preparations  shows  that  precorneal 
blood  vessels  do  not  exist  in  foetal  eyes  of  human  beings 
and  mammalia ;  there  is  a  system  of  blood  vessels  around 
the  cornea,  and  in  superficial  inflammation  of  the  cornea 
these  new  blood  vessels  spring  forth  from  the  conjunctival 
and  episcleral  vessels  and  in  deep  inflammation  of  the  cor- 
nea may  connect  with  the  scleral.  The  newly  formed  su- 
perficial vessels  of  the  cornea  anastomose  in  a  branching 
manner.  The  deep  vessels  remain  single,  each  artery  ac- 
companied by  its  vein.  Hirschberg  has  studied  for  a  num- 
ber of  years  the  new  formed  blood  vessels  in  the  cornea 
with  the  loupe  and  with  the  ophthalmoscope.  In  most  cases 
it  is  necessary  to  decidedly  enlarge  the  image  by  convex 
lenses  in  order  to  render  the  vessels  visible.  He  finds  such 
in  diffuse  inflammation  of  the  cornea  and  in  those  of  syphi- 
lis, and  states  that  the  newly  formed  blood  vessels  never 
entirely  disappear,  but  may  be  discovered  by  a  strong  cor- 
neal loupe.  Diffuse  inflammation  of  the  cornea  begins  on 
one  portion  of  its  edge,  with  formation  of  new  blood  vessels 
which  may  be  always  seen  if  the  pupil  be  dilated  and  the 
eye  examined  with  the  loupe  under  the  reflector.  It  is  im- 
portant to  discover  whether  or  not  syphilis  be  present  in 
children,  some  of  whom  have  perfectly  healthy  parents,  all 
relations  healthy  and  no  history  of  miscarriage  in  the 
family.  In  some  of  these  cases  it  is  certain  that  the  child 
has  been  infected  by  the  midwife.  Deep  ulceration  of  the 
cornea  heals  through  formation  of  new  blood  vessels  whicn 
come  from  the  edge  of  the  cornea,  and  are  commonly  called 
'  'reparation  pannus. ' '  Years  after  such  are  healed,  exami  - 
nation  with  the  loupe  shows  that  the  cicatrices  are  filled 
with  small  blood  vessels.  In  trachoma  the  entire  cornea 
may  be  covered  by  a  mesh  of  blood  vessels,  which  after 
healing,  are  not  apparent  to  the  naked  eye,  but  which  ma^ 
be  discovered  by  the  loupe.  The  article  is  freely  illustrated 
and  literature  extensively  quoted.  H.  V.  W. 

The   Elastic  Fibers  of  the   Human   Eye. 

Stutzer,  H.  G.,  (  Deut.  Med.  WocIkiiscIi.  Xo.  42.  (frf, 
i.7,  7896),  has  examined  preparations  of  the  eye  prepared 
in  the  following  manner:  The  eye  being  hardened  in  alco- 
hol and  imbedded  in  celloidin.  then  removed  from  75'/r  al- 
cohol and  allowed  to  remain  for  24  hours  in  the  following 
solution : 
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Sol.  Orcein  V/c  -  -  -  100 
Water  -----  50 
Hydrochloric  Ac.  gtt.      -         -  50 

then  washed  in  96%  alcohol,  then  in  absolute  alcohol  and  af- 
terward in  oil  of  organum  or  oil  of  bergamotte,  finding  that 
not  all  of  the  fibers  are  colored  the  same  and  that  they  differ  in 
eyes.  He  finds  that  the  fibers  are  numerous  in  the  episcleral 
tissues  and  at  the  ciliary  angle.  In  the  central  part  of  the 
sclera  he  has  found  a  few  small  fine  fibers  which  are  also 
present  in  quantity  at  the  insertion  of  the  ocular  muscles 
and  at  the  limbus.  There  are  strong  elastic  fibers  between 
the  conjunctiva  and  the  sclera  as  well  as  in  the  cornea. 
Those  in  the  ciliary  body  may  be  divided  into  a  number  of 
groups.  One  is  found  in  the  wall  of  the  angle  of  the  an- 
terior chamber  and  in  the  root  of  the  iris,  which  forms  a 
ring.  The  second  group  is  found  in  the  intermuscular  tis- 
sue of  the  muscle.  The  choroid  is  rich  in  elastic  elements 
which  anastamose  with  corresponding  fibers  in  the  ciliary 
body.  H.  V.  W. 

Embolism  of  the  Central   Retinal  Artery. 

Ehrle,  Carl(  Inaiig.  Diss,  in  Tubingen  1896 ),  describes 
21  cases  of  partial  and  complete  embolism  of  the  retinal  ar- 
teries in  Schleich's  clinic  in  Tubingen  or  in  his  private 
practice.  Such  cases  bear  relation  to  other  eye  diseases 
of  1  in  3,600  in  the  clinic  or  1  in  1,600  in  private  practice. 
There  were  7  who  had  heart  affection  and  3  with  arterio- 
sclerosis. The  embolism  was  total  in  12  cases  and  partial 
in  9.  In  a  few  of  the  cases  nerve  atrophy  followed.  One 
case  received  better  vision  after  treatment  by  massage. 
In  other  cases  iridectomy  and  paracentesis  were  done  with- 
out any  result.  H.  V.  W. 

The  Detection  of  Simulated  Monocular  Blindness. 

Haymann,  ( JJeut.  inilil.  (ir:^fl  Ztschr.  XXIV.  8  and  9, 
1896),  recommends  in  monocular  simulation  two  prisms 
14''  bases  turned  toward  each  other  to  be  held  before  the 
eye  so  that  between  the  two  prisms  a  small  slot  as  wide  as 
the  pupil  may  be  left  and  then  before  these  prisms  and  the 
supposed  blind  eye  colored  glasses  are  held  during  the 
candle  test.  Red  and  green  pieces  of  paper  upon  a  black 
background    are  also  tried  under  red  and  green  glasses. 
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In  very  sly  persons,  Haymann  recommends  method  of 
Froehlig  /.  e.  atropin  is  introduced,  by  the  operator's  finger, 
into  the  eye  that  is  claimed  to  have  good  sight  by  the  sim- 
ulator, and  after  the  atropin  has  taken  effect  the  reading 
test  is  renewed.  H.  V.  W. 

Statistic    Report    on    3I04    Cases    of    Eye    Disease    in    the 
Malay    Race. 

Steixer,  L.  (  Soerahcuja,  Java).  ( Sond-Ahdr.  a  us 
Genetsl-  Tijdovhr.  voor  ^'ederJ,  Indie  XXXIL,  1.  1896). 
Steiner  found  30%  of  all  eye  diseases  (952)  to  be  trachoma 
which  is  also  shown  by  the  common  occurrence  of  entro- 
pian  operations.  Hypopion  keratitis  and  lachrynmal 
disease  is  very  rare.  There  were  17  cases  of  symphlepha- 
ron.  Steiner  thinks  that  phlyctenular  disease  is  very  rare 
on  account  of  the  Malays  being  both  day  and  night  so 
much  in  the  open  air.  Squint  and  also  anomalies  of  refrac- 
tion are  rare,  while  pterygium  and  pseudo-pterygium  are 
common.  There  are  71  cases  of  tatooing  of  the  cornea 
operated  upon  by  a  method  which  Steiner  recommends  as 
easily  and  rapidly  done.  H.  V.  W. 

Cancroid     of     the     Cornea     Arising    from    the    Apex   of    a 
Pterygium. 

Steiner,  L.  ( Soerahaiia .  Jaca).  (  Kiond-Ahdr.  aiis 
Centralhl.f.  pral-.  AmfenhlMe,  Marz,  1896).  On  an  old 
Javan  on  the  apex  of  a  pterygium  of  the  inner  half  of  the 
cornea  of  the  left  eye  there  was  a  tumor  5  mm.  long  and  1 
mm.  thick,  covering  a  clear  and  unchanged  cornea.  Steiner 
removed  the  pterygium  and  growth  finding  the  latter  to  be 
a  cancroid  with  stroma  very  rich  in  cells.  H.  V.  W. 

The    Relation    Between    Pemphigus    Neonatorum   and 
Impetigo   Contagiosa. 

Bahr,  t  ZcHsrhr.  f.  Mtd lei )ialhtaiitte,  Xo.  9,  1896 ), 
found  10  cases  of  pemphigus  neonatorum  in  the  practice 
of  one  midwife  which  had  pursued  their  course  without 
noticable  general  symptoms.  Nine  cases  were  cured  and 
one  died  with  intercurrent  capillary  bronchitis.  These 
cases  were  remarkable  for  their  contagiousness  and  the 
tenacity  with  which  the  disease  stuck  to  each  person. 
The  attending  midwife  was  clean  and  trustworthy  and  had 
used  means  to  prevent  infection.  Bahr  specially  writes 
about   three  cases  occurring  in    new-born   infants  which 
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had  been  carried  to  them  from  other  members  of  the 
family  which  had  caused  in  the  other  children  and  in 
grown  persons  typical  impetigo-contagiosa.  The  proof 
that  both  diseases  are  due  to  the  same  cause  can  only  be 
determined  by  bacterologic  examinations,  such  as  Vause- 
low  has  made,  but  as  yet  conclusive  proof  has  not  been 
obtained.  H.  V.  W. 

Enucleation  of  the  Eye  Under  Cocain. 

MoHR,  M.,  (  Wiin.  Ill  hi.  Jiini(/sc/ni  II,  Am/.  .y'O.  1^06), 
reports  five  cases  of  enucleation  of  the  bulb  under  cocain 
anesthesia.  The  drug  was  used  in  b'/r  solution  and  was 
dropped  repeatedly  in  the  conjunctival  sac  till  the  eye  was 
insensitive.  The  operation  was  then  rapidly  performed, 
and  was  quite  painless.  One  of  the  patients  was  an  old 
man  aged  84,  emphysematous  and  with  a  hypertropied 
prostrate ;  the  heart  was  much  dilated  and  there  was  some 
cystitis,  so  that  the  administration  of  a  general  anesthetic 
would  have  been  a  very  serious  matter.  The  eye  trouble 
was  glaucoma.  Another  glaucomic  case  treated  with 
equal  success  was  in  a  child  of  eight  months ;  the  glaucoma 
was  here  secondary  to  tubercular  iritis.  He  considers 
injection  of  cocain  or  the  use  of  chloroform  to  be  unnec- 
essary. H.  V.  W. 

Sarcoma  of  the  Choroid  in  the   Macular  Region   with   Exten- 
sion into  the  Orbit. 

Panas,  Prof.,  in  Paris.  (  Wein.  Klin.  liundsclnni  X. 
38,  1896).  A  fifty  year  old  woman  had  fallen  10  years 
before  on  right  side  of  head,  soon  after  which  right  eye 
became  inflamed  and  light  shy  and  the  vision  decidedly 
diminished.  In  1892  the  w^oman,  who  was  otherwise 
healthy  could  count  fingers  only  at  30  cm.  The  ophthal- 
mascope  showed  a  large  white  spot  in  the  posterior  pole 
near  the  papilla.  The  tension  of  the  eye  not  being  reduced 
by  repeated  sclerotomy  it  was  enucleated.  In  attempt  to 
cut  optic  nerve  some  distance  back  of  the  eyeball  there 
was  discovered  a  large  tumor  in  the  orbit  which  had  to  be 
removed.  The  anatomical  examination  showed  following 
interesting  points :  On  posterior  pole  was  a  flat  sarcoma 
of  the  choroid  without  retinal  detachment;  the  tumor  had 
neither  gone  forward  into  the  vitreous  nor  through  the 
sclera,  but  had  spread  by  means  of  the  orbital  fatty  inter- 
stitial tissues  through  the  scleral  ring.     The  growth  in  the 
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eye  was  composed  of  spindle-shaped  elements  and  pig- 
ment with  few  vessels.  The  outer  tumor  had  an  alveolar 
structure.  The  tumor  did  not  return  after  removal.  Pa- 
tient was  later  fitted  with  an  artificial  eye.  H.  V.  W. 

The  Operation  for  Secondary  Cataract 

is  exhaustively  discussed  by  J.  da  Gama  Pinto,  of  Lisbon, 
in  Kh'iu'scl/e  M<matas  hiattir  fuv  Augenlteilk-uide.  Septem- 
ber, 1896.  Knapp  is  quoted  as  the  most  pronounced  ad- 
vocate of  discission,  having  resorted  to  it  in  60  per  cent,  of 
his  cases,  while  Gayet  is  said  to  go  to  the  other  extreme, 
having  expressed  a  fear  of  the  operation,  and  his  opinion  is 
that  discission  is  always  doubtful,  often  unnecessary,  and 
sometimes  dangerous.  De  Wecker  seems  to  support 
Gayet  on  theoretical  grounds,  doubting  the  advisability  of 
irritating  the  vitreous,  but  da  Gama  Pinto  inclines  to 
Knapp's  views,  and  has  himself  performed  discission  in  61 
per  cent,  of  529  cases.  Da  Gama  was  for  eight  years 
assistant  in  Heidelberg  at  Becker's  clinic,  who  was  also 
opposed  to  discission. 

Asepsis  and  antisepsis  have  done  much  to  ward  off  the 
dangers  of  the  operation,  and  while  Knapp  has  never  lost 
an  eye  after  discission,  others  have  (the  author  reports 
two  cases  of  suppuration  in  326) . 

Knapp  concludes  that  the  result  of  discission  is,  in  many 
cases,  even  better  than  that  after  the  primary  cataract 
extraction,  but  da  Gama  Pinto  thinks  that  even  Knapp 
does  not  speak  highly  enough  of  the  blessings  of  a  success- 
ful secondary  operation. 

Most  operators  set  a  limit  of  vision  below  which  a  dis- 
cission should  be  made  (Schweigger  V.  \,  Dufour  V.  f, 
etc.)  white  Panas  would  let  the  patient's  individual  wishes 
or  necessities  decide  the  question;  the  author  would  com- 
bine the  two  factors.  Knapp  however  says  it  is  the 
physician's  duty  to  operate  whenever  he  can  benefit  the  vis- 
ion without  the  risk  of  great  injury.  The  author  goes  still 
farther,  and  would  operate  in  many  cases  for  preventive 
reasons — to  avoid  a  future  untransparency  of  the  capsule- 
Naturally  poor  patients  in  Portugal  (and  elsewhere) 
wish  an  operation  done  once  for  all,  after  they  have  at 
last  decided  to  be  operated  upon;  even  well-to-do  patients 
are  discouraged  at  the  idea  of  subsequent  dimness  of  vis- 
ion, and  consequently  the  author  is  inclined  to  attack  all 
eyes  before  dismissal  from  the  hospital,  except,  of  course. 
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those  in  which  the  capsule  has  abeady  been  lacerated.  A 
Bowman's  needle  is  preferred,  with  a  crucical  incision. 
Forceps  or  other  methods  are  not  liked  except  in  extraor- 
dinarily favorable  cases,  although  de  Wecker's  scissors 
are  not  rejected. 

.  Da  Gama  Pinto  has  finally  selected  as  best  of  all  a 
straight,  small  Graefe's  knife,  and  he  operates  by  artificial 
light  projected  through  a  lens.  The  patient  sits  upon  a 
stool,  his  head  being  held  in  the  lap  of  the  assistant,  who 
at  the  same  time  controls  the  illumination.  Atropin  is 
always  used.  The  knife  is  introduced  2  mm.  from  the  cor- 
neal margin,  pushed  to  the  opposite  edge  of  the  pupil 
where  the  capsule  is  then  pierced  and  cut  by  a  sawing 
motion,  care  being  taken  that  the  corneal  wound  is  not  so 
enlarged  that  aqueous  escapes.  On  the  withdrawal  of  the 
knife,  aqueous  may  escape — although  this  is  of  slight 
moment — or  vitreous,  which  is  undesirable.  The  author 
prefers,  to  Knapp's  method  of  cutting  in  the  direction  of 
least  resistance,  his  own  method  of  cutting  perpendicularly 
to  the  greatest  tension  in  the  capsule,  because  in  this  way 
the  capsule  is  held  open  by  it  own  forces,  and  if  aqueous 
escapes,  there  is  little  chance  of  adhesion  between  the 
edges  of  the  incised  capsule.  On  the  third  or  fourth  day 
the  bandage  is  omitted  and  glasses  selected. 

Vitreous  prolapse  and  incarceration  in  the  wound  are 
unfortunate  accidents,  the  latter  being  at  times  mistaken 
f<  r  cortical  fragments,  a  condition  that  seldom  occurs, 
a(;cording  to  the  author.  When  vitreous  is  caught  in  the 
wound,  it  causes  severe  irritation  and  retards  recovery,  so 
that  it  must  be  cut  off  by  scissors  close  to  the  cornea.  In 
fact,  the  author  thinks  that  vitreous  often  becomes 
attached  to  the  cornea  and  prevents  a  proper  pupillary 
activity,  the  trouble  seeming  to  be  due  to  the  iris.  Focal 
illumination  may  often  reveal  the  trouble — all  this  proves 
that  discission  is  not  without  its  dangers.  Any  subse- 
quent infection  is  to  be  ascribed  rather  to  the  condition  of 
the  conjunctival  sac  than  to  uncleanliness  during  the 
operation  itself. 

The  author  does  not  agree  with  Pagenstecher  in  his 
opinion  that  the  decission  wound  should  be  placed  in  the 
selero-corneal  margin,  because,  if  the  cornea  were  such  a 
dangerous  field,  the  modern  inclination  to  operate  exclu- 
sively in  corneal  tissue,  would  be  illogical.  The  author 
prefers   to    consider    the    danger   as    due    to    irritation    of 
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vitreous,  rather  than  to  sensitiveness  of  cornea.  Assum- 
ing the  danger,  however,  and  wishing  to  avoid  it  if 
possible,  the  author  has  modified  his  own  method  to  what 
he  calls  posterior  discission.  The  patient  sits  on  a  stool 
with  head  resting  against  the  chest  of  an  assistant;  focal 
illumination  is  used.  The  bulbus  is  turned  by  fixation  for- 
ceps so  as  to  bring  the  point  of  entrance  clearly  into  view. 
Graefe's  knife  is  entered  6  to  8  mm.  from  corneal  edge, 
the  blade  lying  in  a  meridian,  the  point  directed  toward 
the  center  of  the  eye  ball.  Even  if  the  ciliary  muscle  is 
injured  it  is  no  great  misfortune.  As  soon  as  the  point  is 
supposed  to  have  passed  the  ciliary  muscle,  it  is  directed 
toward  the  corresponding  edge  of  the  pupil,  and  is  niade 
to  pierce  the  capsule  from  behind  forward.  The  point  is 
then  pushed  on,  parallel  to  the  capsular  surface,  to  the 
opposite  edge  of  the  pupil  and  made  again  to  pass  through 
the  capsule,  this  time  from  before  backward,  and  the  oper- 
ation is  completed  by  incising  the  capsule  by  several 
sawing  movements.  The  knife  must  be  extracted  along 
its  same  path  of  entrance.  Prolapse  of  vitreous  is  harm- 
less, because  the  stretched  conjunctiva  closes  the  wound 
and  prevents  infection.  (A  Graefe  knife,  smaller  than  the 
usual  size,  is  advised.) 

Da  Gama  Pinto  has  operated  with  this  method  133  times, 
most  of  them  being  on  eyes  not  previously  iridectomized. 
The  capsule  wound  gapes  well  and  persistantly,  and  seems 
to  be  thoroughly  satisfactory.  Complications  have  been 
very  seldom,  suppuration  not  at  all,  and  all  symptoms  have 
subsided  under  atropin,  heat,  etc.  Nothing  original  is 
claimed  for  this  method,  although  the  author  takes  pride 
in  the  thorough  system  to  which  he  has  developed  it.  He 
operates  early,  in  many  cases  at  the  beginning  of  the 
fourth  week — never  however  till  all  irritation  has  sub- 
sided. In  the  133  above  cases  of  posterior  discission,  95 
were  improved  in  vision,  7  harmed,  and  31  not  affected. 
The  author  has  had  3  cases  of  glaucoma  after  anterior 
discission,  and  3  also  after  the  posterior  method. 

A.  B.  H. 

Retinal   Cyst,  with  Hypertrophy  of  Connective  Tissue; 
Resembling  a  Tumor. 

A.  A.  Meisling  (Copenhagen)  reports  in  the  Klinische 
Monaf.sblafft^r  far  AugenJieilkuiuJe,  September,  1896,  the 
following  case :      The  patient,  a  woman,  had  suffered  for 
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years  with  eye  trouble,  leading  to  Glaucoma,  etc.  The 
right  eye,  long  since  blind,  suddenly  began  to  be  painful, 
and  to  atrophy,  so  that  enucleation  was  advised  and  per- 
mitted. On  section  there  was  found  a  tumor,  with  open 
spaces  within  it;  this  tumor  was  adherent  to  the  lens, 
ciliary  processes,  optic  papilla  and  adjacent  sclera.  Its 
substance  was  that  of  connective  tissue,  its  color  yellowish. 
The  cysts  (or  multilobular  cyst)  were  lined  by  a  visible 
membrane,  containing  a  yellowish  syrupy  fluid.  One's 
suspicion  would  point  to  a  fibro- sarcoma,  probably,  but 
microscopical  examination  clearly  indicates  here  a  retinal 
connective  tissue  cyst.  A.  B.  H. 

Chorio-retinitis   Striata   and   Spontaneous  Cure  of   Prolapse 
of  the  Retina. 

Dr.  Alexander  Natanson,  of  Moscow,  discusses 
( Monatshlater  fur  Augenheilhunde ^  October,  1896)  this 
term  chorio-retinitis  striata  proposed  by  Caspar  (Helm- 
holtz  Festschrift,  Stuttgart,  1891),  and  adds  one  more  case 
to  the  four  already  published. 

Natanson  thinks  the  type  a  constant  one,  and  in  his 
patient,  a  laborer  whose  left  eye  had  been  bad  but  not 
painful  for  20  years,  the  fundus  appearance  was  as  follows : 
The  lens  was  clear,  but  there  was  an  opaque,  movable 
body  within  the  vitreous  cavity.  On  closer  inspection 
under  atropin,  two  distinct  white  bands  were  discovered, 
passing  in  either  direction  from  the  papilla  horizontally. 
Around  the  disc  and  following  these  white  bands  were 
atrophic  areas  not  unlike  those  seen  in  pigment  degenera- 
tion of  the  retina.  There  were  other  similar  striations  in 
the  lower  part  of  the  fundus.  Above  the  fundus  the  retina 
was  normal;  below,  the  retina  was  pigmented,  of  a  differ- 
ent color,  somewhat  like  retinitis  pigmentosa  (evidently 
poorly  nourished  and  probably  loosly  attached).  There 
was  vision  from  the  upper  part  of  the  retina,  none  from  the 
lower.  The  reporter  thinks  it  a  proof  of  the  theory  that 
chorio-retinitis  striata  indicates  reposition  of  a  detached 
retina,  the  white  bands  being  the  product  of  organized 
fibrous  clots.  A.  B.  H. 

Exenteratio  Buibi,  with  the    Use  of  an  Artificial  Globe, 

is  discussed  by  Dr.  H.  Schmidt,  of  Aachen  (  KIIiuscIk 
Monatshlatter  fur  .iiiiienlieUliunde,  November,  1896). 
After  reviewing  the  literature  of  the   subject  and  giving 
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credit  to  both  Kuhut  and  Mules  for  their  work,  he  reports 
five  cases  operated  on  by  him  with  the  following  results : 
In  three  cases  the  globe  remained  without  irritation  for  4|, 
5  and  3|  years  (up  to  death) ;  in  two  cases  the  globe 
was  expelled  after  ^  year  and  2i  years. 

The  first  failure  is  ascribed  to  an  unusually  thin 
sclera ;  the  second  to  a  fall  on  the  head  two  years  after  the 
operation,  which  possibly  caused  direct  trauma  to  the 
artificial  eye.  The  author  is  very  encouraged  with  his 
results,  and  thinks  the  operation  has  a  permanent  place  in 
surgery,  especially  when  the  increased  naturalness  of  an 
artificial  eye  is  considered,  but  he  adds  some  suggestions 
as  to  modifications  of  the  original  technique,  as  follows: 
The  scleral  pouch  must  be  nearly  spherical,  and  to  accom- 
plish this,  it  is  best,  after  excision  of  the  cornea,  to  make 
four  oblique  incisions  into  the  scleral  tissue,  each  7  mm. 
long,  and  on  completing  the  operation  to  suture  together 
the  two  horizontal  flaps  thus  formed,  above  them  suturing 
the  remaining  perpendicular  flaps.  The  relative  insertions 
and  movements  of  the  recti  muscles  are  thus  more  natur- 
ally retained.  Again,  the  artificial  vitreous  must  be  con- 
tained in  a  scleral  pouch  which  remains  permanently 
closed.  To  accomplish  this,  the  author  sutures  the  sclera 
very  carefully  by  itself,  closing  the  conjunction  above  it 
by  independent  sutures,  all  of  which  must  be  of  absorb- 
able catgut,  never  of  silver  or  of  silk.  Finally,  the  con- 
tents of  the  sclera  must  be  thoroughly  removed,  but  not 
with  force ;  after  the  scoop  has  once  been  used  to  withdraw 
the  vitreous  and  other  tissues,  it  is  much  better  to  use 
gauze  for  seizing  fragments  of  ciliary  body  and  choroid, 

Schmidt  thinks  there  can  be  no  danger  from  sympathetic 
ophthalmia  if  all  steps  of  the  operation  are  done  under 
aseptic  precautions,  and  if  the  end  branches  of  ciliary 
nerves  are  carefully  and  without  irritation  removed. 

A.  B.  H. 

[The  editor  calls  attention  in  a  review  to  other  favorable 
reports  on  evisceration,  one  by  L.  Webster  Fox,  in  the 
Medical  BiilJrt;,,,  Vol.  XVII.,  No.  6,  page  211,  the  other  a 
paper  read  by  Thomas  H.  Bickerton  before  the  British 
Medical  Association  in  1896,  and  published  in  the  British 
M<<lir(il  .Journal  of  September  26,  1896,  page  813.  Both 
of  these  operations  obtained  good  results  by  "Mules'  Oper- 
ation" and  are  sure  that  the  method  has  won  a  permanent 
place  in  eye  surgery.]  A.  A.  H. 
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Professor  Schoeler,  in  a  letter  to  the  K/iiiiscI/e  Monaf.s- 
hhttf^r  fill-  Ai((/('i)//eilkini(h  for  November,  1896,  suggests  a 
new  method  for  making  a  scleral  incision  preliminary  to 
the  performance  of  an  iridectomy,  applicable  especially  in 
cases  of  shallow  anterior  chamber,  or  of  an  opaque  leu- 
comatous  cornea,  or  when  the  hand  of  the  operator  cannot 
control  the  keratome  or  knife  so  as  to  prevent  escape  of 
aqueous  or  injury  to  the  iris.  Professor  Schoeler  scarifies 
the  sclera  along  the  line  of  the  intended  wound,  making  it 
as  long  as  may  be  necessary ;  when  the  sclera  has  been 
severed,  any  prolapse  of  iris  may  be  gently  replaced 
until  the  wound  is  extensive  enough  (a  large  wound  in 
acute  glaucoma,  for  example),  and  thereafter  the  iri- 
dectomv  can  be  carried  out  as  usual.  A.  B.  H. 
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An  Operation  for  Adherent  Secondary  Cataract  by  Combined 
Anterior  and  Posterior  Incisions.-Subcutaneous  Injec- 
tions of  Calomel  in  Syphilitic  Lesions  of  the  Eye.— Gun- 
shot Wounds  of  the  Eyeball.  Heredo-Syphilitic  Diseases 
of  the  Eye  in  the  Second  Generation.  The  Dyschroma- 
topsia  of  Hysteria.— The  Ocular  Symptoms  in  Erbis  Dis- 
eases. 

An  Operation  for  Adherent  Secondary  Cataract  by  Com- 
bined Anterior  and    Posterior   Incisions. 

In  a  previous  paper  Galezowski*  analyzed  the  different 
varieties  of  secondary  cataract  and  sought  to  demonstrate 
that  each  variety  demands  an  operative  procedure  of  its 
own  and  contended  that  it  is  irrational  to  apply  the  same 
remedial  measure  to  each  of  these  different  forms  of  the 
disease.  When  one  has  to  deal  with  secondary  membran- 
ous cataract  one  is  tempted  to  consider  it  as  one  of  the 
usual  postoperative  but  simple  complications  of  cataract 
extraction,  and  that  it  can  easily  be  cured  by  simple  need- 
ling. This  is,  however,  not  always  the  case.  It  is  always 
well  to  remember  that  the  dragging  upon  the  zonula 
of  Zinn  may  tear  it,  may  provoke  hemorrhages  from  the 
ciliary  regions,  may  set  up  cyclitis,  etc.  To  avoid  com- 
plications, both  immediate  and  remote,  one  should  apply  a 
surgical  procedure  appropriate  to  the  variety  of  cataract 
under  consideration.  In  non- adherent  secondary  cataract 
simple  discision  will  usually  succeed  very  well.  But  it 
occasionally  happens  that  capsular  cataract  is  not  as  easily 
divided  as  appearances  seem  to  indicate,  and  the  attempt 
at  discision,  with  the  ordinary  instruments  for  that  pur- 
pose, terminate  in  failure.  The  vigorous  pulling  exer- 
cized, by  the  single  needle  upon  the  capsule  may,  for  ex- 


*De  roperation  des  cataractes  secondaries  adherentes  par  riaei- 
sioii  d'arriere  en  avaut.     Beciteil  fVajihtaliiioIof/ic,  Oct.,  1890,  p.  r>87. 
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ample,  be  followed  by  iritis  or  irido-choroiditis.  Again,  a 
successful  incision  of  the  cataract  may  be  made,  however 
large  it  has  been,  may  close  in  a  few  days,  or  even  in  a 
few  hours,  and  leave  the  case  as  bad  as  ever.  In  view  of 
these  facts  Galezowski  resolved  some  time  ago  to  modify 
his  first  method  of  discision  and  employ  a  new  one  by 
means  of  two  crescentic  needles,  one  almost  straight  and 
the  other  curved. 


Fig-.  1. 

1-  Process  of  dirldhifi  from  before  haelcu-ard  by  means  of 
Uro  siokJe-shaped  needles. 

The  eye  to  be  operated  on  is  fixed  by  means  of  a  fixation 
forceps  in  the  hand  of  an  assistant.  Holding  my  curved 
needle  in  the  left  hand  I  transfix  the  cornea  three  milli- 
metres from  its  border.  After  pushing  the  needle  into  the 
.anterior  chamber  I  carry  it  through  the  capsule  very  near 
the  pupillary  border  and  reenter  the  anterior  chamber  on 
the  opposite  side  at  the  point  c.     Fig.  2. 


Fig-.  2. 

The  cataract  being  firmly  fixed  in  this  manner,  I  pene- 
trate the  cornea  at  its  opposite  border  by  my  straight 
needle  held  in  the  right  hand.  Transfixing  the  capsule 
near  the  pupillary  border  at  the  point  b.  I  press  the  two 
needles  one   against  the  other,  and  by  a  saw-like  move- 
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ment  of  the  straight  needle  divide  the  capsule  from  before 
backward  in  such  a  manner  as  to  produce  no  traction  or 
tearing  of  the  ciliary  body. 

2.  Second  method  of  division  frotn  behind  fonmrd,  of 
capsular  cataract,  hij  means  of  two  needle  knives. 

The  above  process  is  employed  in  secondary  cataract 
where  the  capsule  is  further  thickened  by  the  remains  of 
cortical  substance  or  plastic  exudation,  with  total  occlusion 
of  the  pupil,  and  where  there  are  adhesions,  either  partial 
or  complete,  with  the  iris.  One  knife  will  sometimes  suf- 
fice, but  in  other  cases  the  two  knives  must  be  used,  one 
to   fix   the   cataract,  the   other   to  make  the  incision.     In 


Fiff.  3. 

using  a  single  curved  knife,  it  is  carried  through  the 
capsule  and  back  into  the  anterior  chamber,  at  the  op- 
posite border  of  the  former,  near  the  pupillary  margin, 
cutting  upward,  or  from  behind  forward,  by  a  sawing 
movement.  When  two  curved  knives  are  employed,  the 
one  in  the  left  hand  is  passed  into  the  anterior  chamber 
and  its  curved  surface  is  pressed  against  the  anterior 
surface  of  the  cataract,  to  fix  it,  while  the  other  knife  is 
manipulated  in  the  same  manner  as  described  above.   (See 


Fiff.  4. 


ABSTRACTS,  FOREIGN  OPHTHALMIC  LITERATURE.  191 

Figs.  4  and  5.)  Should  this  not  give  an  opening  of  suf- 
ficient size,  reintroduce  the  knives,  without  hesitation,  and 
cut  in  the  direction  diametrically  opposite. 


Fig.  5. 


In  conclusion  it  may  be  said : 

1.  That  in  non- adherent  secondary  cataracts  a  simple 
discission,  with  a  sickle-shaped  knife-needle,  cutting 
from  behind  forward,  may  suffice. 

2.  In  adherent  cataracts  the  division  should  be  made 
with  the  two  needles,  one  fixing  the  cataract  and  the  other 
cutting  from  behind  forward. 

3.  If  the  adhesions  are  very  extensive  and  the  iris 
atrophied,  the  incision  should  be  extended  even  into  the 
iris  itself. 

Subcutaneous  Injection  of  Calomel   in  Syphilitic  Lesions  of 

the  Eye. 

The  propriety  and  therapeutic  value  of  mercurial  injec- 
tions in  syphilis  generally — including  the  ocular  manifes- 
tations of  the  disease — have,  for  several  months,  been 
discussed  by  the  French  Dermatological  Society. 

Asselbergs*  reports  that  while  some  specialists  still  rely 
upon  soluble  hrjections — bichloride,  biniodide  and  cyanide 
of  mercury  the  majority  recognize  the  superiority  of  in- 
soluble injections,  e.  g..  gray  oil  ( L'huile  grise )  and 
calomel  mixtures — preference  being  given  to  calomel. 
Gray  oil  is  less  painful;   calomel  more  efficacious. 

The  dose  of  calomel  employed  is  from  0.05  to  0.10  grm. 
The  excipient  is  olive  oil  sterilized  by  prolonged  boiling: 


*Des  injections  de  calomel  dans  la   syphilis.     Ln    Presse  medicnjr 
ftf-Z^r,  1.5  Nov.,  ]896. 
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one  cubic  centimeter  of  the  oil  to  0.05  grm.  of  calomel. 
The  preparation  should  be  freshly  made  at  the  time  of 
using,  owing  to  the  unstability  of  the  mixture.  The  syr- 
inge employed  should  be  sterilized.  The  injection  is  made 
deeply  into  the  muscular  tissue  of  the  gluteal  region,  after 
careful  disinfection  of  the  skin.  It  may  be  given  at  the 
surgeon's  office,  and  should  be  repeated  every  8-10  days  on 
-an  average. 

The  first  and  principal  objection  to  this  method  of  treat- 
ment is  the  pain.  This  is  largely  overcome  by  injecting 
the  mixture  deep  into  the  muscle. 

The  pain  usually  begins  on  the  second  day,  is  violent  on 
the  fourth,  very  active  on  the  fifth,  lessens  on  the  sixth 
and  disappears  on  the  eighth.  The  second  objection,  that 
may  be  urged,  is  that  nodules  are  produced  in  one-third 
of  the  cases.  These  are  rarely  painful  and  disappear  in 
from  10-15  days. 

The  third  and  most  grave  objection  is  the  possibility  of 
abscesses;  but  in  these  days  of  asepsis  and  antisepsis  such 
an  occurrence  should  be  rare. 

What  are  the  advantages  of  the  method? 

1.  Exact  dosage  and  safety. 

2.  Facility  and  secrecy. 

3.  Non-disturbance  of  digestion. 

4.  Powerful  curative  action. 

The  forms  of  syphilis  in  which  injections  of  calomel  have  '^ 
appeared  to  have  the  greatest  curative  action  are:  (1) 
Certain  syphilides  of  the  skin  and  mucous  membrane, 
erosions  of  the  tongue,  digits-palmar  fissures,  palmar  and 
planter  psoriasis,  etc.;  (2)  Syphilitic  ulcers  in  general  and 
especially  ulcerations  of  the  tongue  and  (3)  Ocular  and 
cerebral  complications. 

The  following  conclusions  are  claimed  by  the  writer  to 
be  generally  accepted: 

a.  The  deep  injection  of  calomel  is  a  powerful  agent  in 
the  treatment  of  syphilis. 

h.  It  cannot  be  made  a  treatment  that  will  apply  to  all 
cases. 

e.  It  will  be  reserved  for  those  cases  where  quick  action 
is  all  important ;  where  the  trouble  threatens  an  organ  of 
great  functional  importance — the  brain,  tlie  cut,  the  larynx 
and  the  viscera. 

d.  It  is  indicated  in  all  troubles  that  do  not  respond  to 
other  forms  of  treatment. 
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e.  It  is  a  satisfactory  remedy  in  neglected  cases; 
in  cases  of  intolerance  to  internal  treatment;  in  cases 
of  irritable  skin,  and  in  eases  where  the  patient  fears 
to  be  compromised  by  pills  and  frictions. 

Gunshot   Wounds   of   the   Eyeball. 

Valois*  asserts  that,  in  his  experience,  shot  are  among 
the  most  frequent  of  the  foreign  bodies  that  by  accident 
penetrate  the  eyeball.  They  may  enter  the  globe  directly 
from  the  gun,  or  indirectly,  after  having  passed  through, 
or  glanced  from  some  other  foreign  body.  Wounds  re- 
ceived from  direct  shot  are  less  apt  to  give  trouble  than 
those  received  indirectly,  because  in  the  latter  instance, 
they  may  be  infected  from  contact  with  the  reflected  body, 
or  the  shot  may  be  flattened  and  so  inflict  an  irregular 
wound,  a  condition  of  things  that  materially  increase  the 
chances  for  infection  after  the  accident. 

It  is  not  believed  that  shot  produces  the  slightest  inflam- 
matory action  by  virtue  of  any  chemical  properties  of  lead; 
although  the  vitreous  promptly  resents  the  presence  of  all 
foreign  bodies,  it  is  to  be  remembered  that  a  shot  is  toler- 
ated much  better  than  any  other  extraneous  substance. 

Heredo-syphilltic   Disease   of    the    Eye   in   the   Second   Gen- 
eration. 

Strzeminskit  gives  an  interesting  account  of  these  lesions, 
drawing  attention  to  the  fact  that  Galezowski  had  also 
studied  them  some  years  before. 

He  has  had  under  observation  two  well  marked  cases 
during  the  past  three  years.  Both  were  children  of  a 
father  who  gives  a  history  and  furnished  all  evidence  of 
hereditary  syphilis  in  the  first  generation.  The  mother  is 
absolutely  free  from  taint,  hereditary  or  acquired. 

The  older  child,  a  boy  of  12  years,  developed  bilateral 
interstitial  keratitis.  After  five  months'  treatment  by 
mercurial  inunctions,  atropine  and  yellow  ointment,  the 
corneae  cleared  but  vision  remained  unimproved.  Exam- 
ination of  the  fundi  revealed  the  following  lesions : 

In  the  right  eye,  numerous  dust-like  and  filiform 
opacities  of  the  virtreous,  especially  in  the  posterior  and 

*Blessures  de  I'oeil  par  g-rains  de  plonib.  Becueil  (Vo}i]tt((Jiiiolo- 
f/ie,  p.  .i77,  October,  LSSMi. 

tMaladies   heredo-sypliilitiqiies   des  yeiix  a  la  deuxieiiie  fjfeiiera- 
tion.     Becnt'il  (Vojilitdhiidhxiiv,  Oct.,  189(i,  p.  (102. 
13 
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inferior  region.  The  papilla  and  surrounding  region  were 
of  a  grayish  tint.  In  the  macular  region  were  seen  little, 
round,  yellow  and  rose-colored  spots  with  pigmented 
borders.  Toward  the  equator  there  were  numerous  clear, 
rose -colored  spots  beneath  the  retinal  vessels.  Vision  is 
only  Y% ;  field  of  normal  size  but  presents  many  scotomata. 

The  left  eye  presented  conditions  similiar  to  the  right 
but  in  a  less  degree.  Vision  was  y^g-  Antisyphilitic  treatment 
was  continued  with  the  effect,  in  2|  months,  of  dissipating 
the  opacities  in  the  vitreous  body  and  restoring  the  acute - 
ness  of  vision  to  normal. 

The  sister  of  the  above,  aged  9,  had  until  the  above  age 
enjoyed  perfect  eyesight.  She  now  began  to  complain  of 
a  trouble  which  progressed  until  only  simple  perception  of 
light  remained.  Upon  examination  it  was  found  that  thick 
opacities  of  the  vitreous  rendered  it  impossible  to  see  the 
fundus.  Keeping  in  mind  the  history  of  the  patient's 
father  and  brother,  diagnosis  of  choroiditis,  heredo-syphi- 
litic  in  character,  was  made.  After  20  inunctions  of  mer- 
cury, the  fundus  could  be  examined.  After  95  inunctions, 
extended  over  a  period  of  5  months,  the  opacities  had 
almost  disappeared  and  the  vision  had  been  restored  to 
y<^f,.  The  author  believes  that  his  examination  of  the  cases 
and  the  result  of  treatment  have  conclusively  proved  them 
to  be  heredo-syphilitics  of  the  second  generation;  that  the 
father  had  hereditary  and  not  acquired  syphilis,  that  the 
children  suffered  from  eye  troubles  in  every  way  similiar 
to  those  provoked  by  acquired  syphilis,  as  syphilis  of  the 
first  generation,  and  that  all  other  causes  of  diseases  in 
children  had  been  excluded  and,  finally,  the  incontestable 
results  of  the  mercurial  treatment  testify  to  the  syphilitic 
nature  of  the  trouble. 

The  Dyschromatopsia  of  Hysteria. 

Pechin*  thinks  that  if  the  color  field  of  hysterical  pa- 
tients be  considered  as  normal,  presenting  the  dimensions 
in  which  one  knows  them  in  the  normal  eye,  achromatopsia 
and  dyschromatopsia  are  but  poorly  explained  by  a  con- 
centric contracliori  of  the  field  of  vision.  This,  however, 
is  the  theory  around  which  J.  M.  Charcot,  Sandolt  and, 
more  recently,  Gilles  de  la  Tourette,  in  his  work  on  the 
Treatment  of  Hysteria,  have  rallied.     The  theory,  however, 

*De  la  dysehromatopsie  chez  les  hysteriques.  BccueiJ  d'ophtal- 
mulogie,  p.  599,  189(). 
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is  far  from  explaining  all  cases.  "When  the  disorders  of 
the  colored  vision  begin  with  the  most  central  colors, 
approaching  nearer  and  nearer  the  peripheral  ones,  and 
the  color  fields  diminish  in  the  regular  order  of  their 
physiological  succession,  where  one  has  to  do  with  the  Hue 
series  cases,  so  called  because  blue  is  the  last  color  to  dis- 
appear— the  theory  of  concentric  contraction  holds  good. 
But  there  is  also  a  red  series — cases  in  which  red  may  per- 
sist when  yellow  or  blue  is  no  longer  appreciable.  In  the 
last  normal  cases  the  theory  concentric  contraction  is  faulty, 
or  rather,  it  is  correct  only  by  regarding  the  colored  visual 
field   as  inverted. 

According  to  Knies  the  lesion  which  determines  the 
amblyopia  has  to  do  with  some  cerebral  disturbance — 
vaso-motor  innervation  localized  at  the  optic  foramen. 

Influenced  by  the  vaso-motors  the  sheath  of  the  optic 
nerve  is  compressed  from  vascular  dilatation  to  such  extent 
as  to  inhibit  the  conductibility  of  the  nerve  fibres  without 
destroy  in  ff  them.  The  almost  immediate  restoration  of 
function  is  in  this  manner  explained  as  is  also  the  cure  of 
certain  cases  by  mental  suggestion. 

Knies  has  also  established  an  analogy  between  distur- 
bances of  vision  in  unilateral  amblyopia  and  those  of 
hysteria. 

The  Occular  Symptoms  in   Erb's  Disease*  * 

This  symptom — complex,  first  clearly  described  by  Erb 
in  1878,  and  further  elucidated  by  Goldflam,  consists  es- 
sentially of  signs  due  to  disturbances  in  the  external  oculo- 
motor apparatus.  At  first  paresis  or  paralysis  of  the 
muscles  governed  by  the  cranial  are  noticed,  and  at  last 
the  extremities  suffer.  But  that  which  specially  charac- 
terizes this  disease  are  the  marked  variations  in  its  course 
from  day  to  day.  In  its  early  stages  muscular  exhaustion 
is  readily  brought  on,  and  it  may  happen  that  at  one  exam- 
ination movements  may  be  quite  normal,  but  a  little  later 
in  the  day  they  may  indicate  fatigue  that  deepens  into  ab- 
solute loss  of  function. 

So  far  as  the  eyes  are  concerned,  in  the  22  cases  de- 
scribed, paresis  or  paralysis  of  the  levatores  palpebral  su- 
perioris  have  been   observed,  together  with   interference. 


*  Abridged  from  Lodato's  review  of  Professor  Groeco's  article 
(Delia  malattia  di  Erh  o  di  Erb  e  Goldflam)  in  the  Aug-ust  80th,  ]89(), 
issue  of  the  Archirio  Italiano  di  (Jlinica  Medica  and  published  in  the 
Archicio  di  Ottalinolofjia,  September-October,  1890,  p.  13"). 
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more  or  less  marked,  with  the  innervation  of  the  extrinsic 
ocular  muscles — sometimes  on  one  side,  sometimes  on  both 
sides. 

Autopsies,  where  these  could  be  obtained,  threw  no  light 
upon  the  cause  of  the  symptoms. 

Grocco  had  the  good  fortune  to  study  two  examples  of 
this  rare  disease  and  he  makes  a  few  observations  regard- 
ing them  that  seem  worthy  of  publication.  The  first  of 
these  is  the  early  fatigue  of  the  constrictor  fibres  of  the 
iris  under  the  stimulus  of  light.  When  exposed  to  a 
moderate  light  for  a  time,  the  pupils  at  first  respond  nor- 
mally, but,  after  a  while,  they  begin  to  widen  and  finally 
remain  immovable  in  a  condition  of  medium  dilatation. 

The  second  observation  of  this  disease  that  Grocco  has 
added  to  those  already  comprised  in  the  classic  list  of  Erb 
and  Goldflam  is,  that  in  one  eye  there  may  be  many  of  the 
signs  known  to  bf  proper  to  Basedow's  disease  (exophthal- 
mus,  Graefe's  sign,  Stellwag's  sign),  while  the  other  one 
may  show  only  Graefe's  sign — both  without  lachycardia  or 
goitre. 

In  this  latter  connection  the  author  refers  to  certain 
atropical  cases  of  Graves'  disease  described  in  literature 
that  were  accompanied  by  paresis  of  the  extrinsic  ocular 
muscles,  weakness  of  the  extremities,  and  variable  ability 
to  speak,  masticate  and  swallow.  These,  he  suspects,  are 
really  examples  of  the  Erb-Goldflam  disease,  and  suggests 
that  when,  with  a  transient  or  variable  ophthalmoplegia 
there  is  associated  easy  fatigue  of  other  muscles  of  the 
body,  with  no  decided  evidences  of  organic  lesion.  One's 
suspicion  ought  to  be  aroused  of  the  presence  of  the  Erb- 
Goldflam  symtom-complex. 


NOTES  AND  ANNOUNCEMENTS. 

(The  AxXALS  will  be  pleased  to  publish,  under  this  heading-,  items 
of  interest  to  its  readers.  Address  Dr.  Casey  A.  Wood,  103  East 
Adams  Street,  Chicago.) 


Dr.  Hoi-ace  Bonner  has  moved  to  119  .S.  Ludlow  St..  Dayton,  0. 


Dr.  Wendell  Reber  has  left  Pottsville  and  taken  up  his  residence 
in  Pliihidelphia,  No.  1208  Spi'uee  street. 


We  regret  to  learn  that  Dr.  X.  C.  Scott  is  in  ill  health.     He  con- 
templates a  trip  to  Mexico  to  recuperate. 

Owing  to  continued  illness  Dr.  T.  E.  ^lun-ell  lias  decided  to  leave 
St.  Louis  and  reside  in  Denvei-. 


Di'.  H.  V.  Wiirdenumn   has   removed  his  office  to  12S  Wisconsin 
St..  Milwaukee,  Wis. 


Dr.  Chas.  W.  Root,  who  has  been  associated  for  two  years  with 
Dr.  Wiirdemann,  of  Milwaukee,  has  gone  to  Philadelphia. 


Dr.  J.  W.    Sherer,  of    Philadelphia,   will  be   Associated  with   Dr. 
Wiirdeinann  after  January  loth,  1897. 


Dr.  Albert  B.  Hale  has  moved  to  No.   (39  Twenty-second   street, 
Chicago. 


Dr.  H.  Frank  Fisher  has  changed  his  location  from  Nashville, 
Tenn.,  to  Kansas  City,  Mo. 

»-♦-• 

Dr.  Wm.  F.  Southard  has  been  appointed  Professor  of  Ophthal- 
mology and  Otology  in  the  College  of  Physicians  and  Surgeons  of 
San  Ji'ancisco. 


We  clip  the   three  following  items    from    the    last    numljer  of  the 
ArcJiires  of  OjilitlutUnology: 


Dr.  IMellinger  has  been  appointed  jirofessor  of  ophthalmology 
in  ordinary  in  the  University  of  Basel,  to  succeed  Prof.  Schiess- 
Gemuseus,  resigned. 


Dr.  Bjerrum  has  been  appointed  professor  of  ophthalmology,  in 
ordinary  at  the  University  of  Copenhagen,  in  place  of  Prof.  Hanseii 
-Orut,  resigned. 

Dr.  Th.  Sachs,  oculist  and  Privatdocent  in  Innsbruck,  is  dead.  He 
was  the  author  of  a  number  of  very  valuable  papers,  of  Avliich 
we  specially  mention  (me  entitled:  Anatomical  ancl  Clinical  Contri- 
butions to  the  Knowleilge  of  Centi'al  Scotonui  in  Affections  of  the 
Optic  Nerve,  in  Vol.  XVIII.,  p.  i:i3,  of  the  Aniiires. 
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Dr.  Gregory  A.  Wall  has  been  obliged,  owing  to  an  incipient  lung 
affection,  to  relinquish  practice  in  Topeka,  Kas.,  and  remove  to 
Albuquerque,  New  Mexico. 

»-♦— 

Owing  to  the  amount  of  composition  in  the  annual  index  to  Vol, 
v.,  the  publisher  is  unable  to  issue  it  this  month,  but  same  will  ap- 
pear Avitli  the  February  edition. 


The  Western  Ophthalmological,  Otological,  Laryngological  and 
Rhinological  Association  meets  in  St.  Louis  on  the  farst  Thursday 
and  Friday  of  April,  1897.  Physicians  desiring  to  read  papers  will 
please  send  titles  to  secretary.  Dr.  Hal.  Foster,  Kansas  City,  Mo, 
Programs  will  be  mailed  Feb.  1,  1897. 


Although  the  motto  of  the  Axxals  is,  if  anj-thing,  acta  voii  rcrha, 
its  editors  may  be  excused  if  they  entertain  a  feeling  of  pride  at 
having  their  effects  referred  to  in  the  flattering  terms  made  use  of  by 
the  BritisJi  Medical  Journal  in  a  recent  issue.  The  periodical  in 
question  is  not  in  the  habit  of  indulging  in  mere  flattery,  and  the 
staff'  of  the  Annals  is  not  likely  to  be  spoiled  thereby. 


We  learn  that  the  name  ^Midland  ( )phthalmologieal  Society  has  been 
given  to  the  association  of  local  ophthalmolog:ists  whose  intention  it 
IS  to  meet  once  a  month  at  the  Wisconsin  Building,  Kansas  City.  It 
is  intended  to  have  two  meetings  a  year,  when  members  of  the  pro- 
fession are  to  be  invited  trom  neighboring  States. 


Tlie  October  niimber  of  the  Befractionist  contains  the  following 
announcement:  The  present  number  of  the  Befractionist  is  late  in 
appearing.  The  next  niimber  (No.  8)  issued,  will  be  in  December. 
Noveml)er  will  be  omitted.  The  remaining  four  numbers  of  Vol, 
III,  will  be  issued  quarterly  during  1897,  in  March,  .June,  Septem- 
ber and  December,  Subscrii)tions  for  this  volume  will  not 
expire  till  January  1,  1898.  After  that  date  it  will  continue  to 
appear  quarterly. 

»  ♦  > 

We  understand  that  the  publishing  and  editorial  offices  of  the  Oph- 
thalmic Becord  have  been  removed  to  Chicago,  and  that  it  will  con- 
tinue to  be  issvied  as  a  monthly  under  an  entirely  new  management. 
Dr.  Savage  will  contribute  to  it  in  common  with  a  number  of  Oph- 
thalmologists in  other  parts  of  the  continent.  Monthly  ophthal- 
mic journals  have  hitherto  not  been  a  shining  success  in  America, 
and  it  remains  to  be  seen  whether  the  Becord  will  be  an  exception  to 
the  rule. 

»  ♦  » 

Dr.  Chas.  A.  Oliver's  small  but  valuable  "Description  of  Some  of 
fhe  most  Important  Ophthalmic  ^Methods  Employed  for  the  Recogni- 
tion of  Peripheral  and  Central  Nerve  Disease"  is  dedicated  to  Dr. 
Weir  Mitchell.  Although  intended  chiefly  for  the  general  practi- 
tioner and  the  neurologist,  it  may,  with  profit,  be  studied  by  the  oph- 
thalmologist who  does  not  feel  fully  posted  in  the  methods  of  neu- 
rophthalmic  examination.  This  monograph  has  already  been  trans- 
lated into  French  by  Prof.  Baudry.  of  the  Univessity'of  Lille,  and 
will  be  published  early  in  the  year. 


Prophets    Not  Without  Honor. 

When  Crown  Prince  I'rederick  of  (lermany  was  suffering  from  cancer 
of  the  throat  he  sent  to  England  for  a  laryngologist:  when  the  (,'zar 
of  Russia  was  ill  he  had  his  own  physician.  Tjut  sent  to  Berlin  for  a 
consultant:  and  now  Queen  Victoria  is  suffering  from  failing  vision, 
and  has  sent  to  Germany  for  an  oculist.  Dr.  Pagenstecher,  of  Wies- 
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baden,  to  examine  her  eyes.  The  Medical  Times  says  that  there  is  a 
pamphlet  in  eireiilation  in  which  many  of  the  leading  oculists  of  Eng-- 
land  are  spoken  of  in  disparaging  tones,  and  it  is  intimated  that  the 
Queen  was  influenced  by  that  to  send  abroad  for  advice. — The  Medi- 
cal Record. 

— •-♦-• 

Dr.  E.  H.  Pardee  died,  September  22d,  at  his  residence  in  Oak- 
land. For  the  past  four  or  five  years  he  did  but  little  professional 
work  on  account  of  failing  health.  During  the  last  ten  or  twelve 
mouths  he  Avas  a  great  sufferer,  being  confined  most  of  the  time  to 
his  room.  He  lived  in  Oakland  for  more  thaii  .30  years,  and  was 
once  its  mayor  and  for  years  was  a  leader  in  politics  in  Alameda 
county.  He  was  a  firm  believer  in  the  future  of  Oakland,  showing 
his  faith  by  investing  largely  in  real  estate  and  building  a  large 
block  on  Broadway.  He  treated  diseases  of  the  eye  and  ear  in  San 
Francisco  for  many  j-ears,  being,  in  fact,  one  of  the  pioneers  of  this 
branch  of  medicine  on  this  coast. — Pacific  Med.  Journal. 


In  the  Gazeta  Medica  de  Mexico  (Oct.  15,  1896,  No._  20)  there  is 
published  an  article  by  Dr.  Montafao  on  the  Mathematics  of  Visual 
Acuity.  It  seems  that  there  were  two  candidates  for  the  National 
Academy  of  Medicine,  l^oth  wishing  to  be  elected  to  a  vacant 
membership  in  the  Ophthalmologieal  section.  The  academy  ap- 
pointed a  conunittee  of  three  to  select  the  more  worthy  of  the 
competitors'  theses.  The  committee  imanimously  recommended 
the  appointment  of  both  candidates  to  the  academy,  but  a  majority 
selected  Dr.  Montano  as  the  successful  one  for  the  ophthalmo- 
logieal section,  because  his  thesis  treated  of  a  subject  as  a  matter  of 
pure  science,  and  it  was  therefore  ''onsidered  by  them  of  a  higher 
order  than  the  thesis  of  Dr.  Chanez,  who  chose  for  his  subject  the 
History  and  Performance  of  Enucleation.  A  minority  of  the  com- 
mittee reported  in  favor  of  Dr.  Chanez,  because — although  the  rea- 
soning of  the  majority  was  acknowledged  good — it  was  held  that  on 
a  percentage  basis  of  error  Dr.  Chanez'  thesis  was  less  faulty. 


As  will  be  seen  by  the  Announcements  on  the  cover  of  this  number 
it  has  been  decided"  to  issue  the  Annals  op  Ophthalmology  and 
Otology  in  two  portions,  the  Annals  op  Ophthalmology  as  usual 
in  January, April,  July  and  October,  and  the  Annals  op  Otology 
(including  Rhinology  and  Laryngology),  diiring  the  succeding 
months  of  February,  May,  August  and  November.  It  is  believed 
that  such  an  arrangement  is  to  tlie  Ijest  interests  of  all  concerned, 
and  we  assure  our  readers  that  no  trouble  or  expense  will  be  spared 
to  retain  the  enviable  position  that  the  combined  periodical  has  in 
the  past  attained.  Notwithstanding  the  vast  amount  of  literature 
made  accessible  to  the  profession  by  the  pages  of  the  Annals  during 
the  past  year  (more  than  double  that  of  any  similar  journal  or  jour- 
nals) the  low  subscription  will  be  maintained  during  1807.  It  is  hoped 
that  every  subscriber  to  the  Annals  will  show  his  appreciation  of 
the  "labor  of  love"  that  has  been  expended  upon  this  American  en- 
terprise, and  will  give  it  his  help  in  everj^  sense  of  the  word. 


The  following  circular  letter  is  self-explanatory:  We  are  sure  that 
every  reader  of  the  Annals  will  feel  regret  tliat  so  valuable  a  source 
of  information,  as  the  English  edition  of  the  AnnaUs  frOcidistiqac  luul 
proven  under  Dr.  Stevens'  able  management,  should  come  to  so 
untimely  an  end. 

33  West  Thirty-third  St.,  New  York,  Nov.  6,  180(i.  Dear  Doctor: 
In  -lanuary,  1805,  in  the  belief  that  tlie  Annales  (P()ciilisti(ii(e, 
through  a  provisional  agreement  prepared  by  the  editors  of  tliat 
journal,  was  to  be  edited  as  a  periodical  in  two  editions,  in  which 
there  was  to  be  a  unity  of  interest,  I  undertook,  at  an  expense  of 
nmcli  labor  and  means,  the  direction  of  the  edition  in  Euglish.  In- 
terpretations were  soou  placed  uj^on  the  agreement  which  I  could  not 
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possibly  accept  nor  even  consider.  These  interpretations  were  siicli 
as  to  be  absolutely  incompatible  with  any  unity  of  action  or  interest 
and  fatal  to  the  liope  of  any  fultilhnent  of  the  promise  to  make  the 
journal  international.  After  much  delay  and  with  earnest  efforts  in 
the  hope  of  a  better  outcome,  I  am  compelled,  with  sincere  reg'ret, 
to  announce  that,  in  justice  to  the  subscribers  to  the  edition  in  Eng'- 
lish,  to  its  contributors  and  to  mj^self,  I  have  declined  to  continue  to 
conduct  it  under  existing  conditions.  Seven  numbers  of  the  current 
year  have  been  is.sued.  including  one  full  volume.  Enclosed  you 
will  find  a  check  for  the  amoimt  of  your  subscription  less  the  pro- 
Vxirtion  for  the  completed  volume.  I  am  very  truly  yours,  George 
T.  Stevens. 


The  British  Law  as  to  Unqualified  Oculists  and  Aurists. — An 
interesting  decision  was  rendered  by  the  stipendiary  mag'istrate  at 
Leeds,  Eng'.,  Sept.  1.  ISiHi,  according  to  a  report  in  the  Laii-  Tiiucs 
in  a  case  wherein  conijilaint  had  been  made  b>  the  British  ^ledical 
Defense  Union  that  a  Mr.  Tlumias  Ison  liad  falsely  described  himself 
to  be  an  oculist  and  aurist,  implying  that  he  was  reg-istered  as  a 
medical  practitioner  under  the  Medical  Act:  and,  moreover,  that  he 
had  held  himself  out  to  the  public  to  be  by  profession  a  surgeon 
under  ojie  of  the  provision  of  that  act.  The  magistrate  dismissed 
the  first  part  of  the  charges.  He  said  that  the  informant,  the  gen- 
eral secretary  of  tlie  al)ove  society,  had  admitted  on  cross-examina- 
tion, that  he  liad  never  known  a  (lualitied  medical  practitioner 
describe  himself  simply  as  an  "ocidist  and  aurist,"  those  terms  being 
g:enerally  used  by  persons  whom  he  desig^nates  as  "quacks."  This, 
in  the  magfistrate's  opinion,  destroyed  the  whole  fabric  of  the  infor- 
mant's case  so  far  as  the  tirst  point  at  issue  was  concerned.  Nor 
did  the  magistrate  thiids  that  the  fact  that  the  defendant  called  his 
place  "The  Leeds  Eye  and  Ear  Dispensary,"  was  a  representation 
tliat  he  i)ossessed  a  legal  <iualification.  as  a  surgeon.  Ijut  only  that  he 
was  an  optician  by  trade,  or  an  umiualitied  i)ractitioner  in  the  treat- 
ment of  the  eye  and  ear.  But  Ison  ii;id  attixed  on  a  wall  in  the 
public  street  a  placard  on  which,  undei-  the  arms  of  the  city,  were 
printed  the  words,  "Leeds  Eye  and  Ear  Dispensary,  Established 
1.S71,  .VJ  (li-eat  (leorge  Street,  Mr.  T.  Ison,  Oculist  and  Aurnst,"  and 
on  an  inner  dooi-  at  Oi-eat  Oeorge  Street  there  was  inscribed,  "('on- 
suiting  Oculist  and  Aurist."  Furtliermore.  Ison  quoted  in  liis 
advertisements  from  i)aragraphs  which  had  api)eared  in  the  news- 
papers in  praise  of  a  previously  existing  charitable  eye  and  ear 
intirmary.  The  inference  the  magistrate  irresistably  drew  from 
these  circiimstances  was  that  the  "Leeds  Eye  and  Ear  Dispensary" 
was  a  recog'ni/.ed  medical  institution,  and  tliat  the  defendant  himself 
was  a  recognized  medical  practitioner  who  had  no  regard  for  the 
unwritten  law  of  the  profession  as  to  advertising,  which,  after  all, 
the  mas:istrate  said,  was  a  mere  convention  of  no  oblig'ation — a  rule 
of  etiquette.  Except  for  the  references  in  the  newspapers  and  on 
the  walls  to  tlie  "Lei'ds  Eye  and  Ear  Dispensary."  he  should  prob- 
ably have  dismissed  this  second  point  in  the  case  also;  but,  with  a 
view  to  the  g'uidance  of  the  defendant  in  the  future,  the  mag'istrate 
imposed  a  tine  of  live  p<mnds  sterling  and  costs. — Joiinuil  A.  21.  A,, 
Dec.  2(5,  ISlKi. 


BOOK  NOTICES. 
Ocular  Electrotheraphy. 

(A  ti'anslation  from  a  recent  number  of  La  ('liniqnc  Ojj/ifulu/o/o- 
(jique  of  Dr.  Pansier's  Traite  tV  Electrotherapie  Oculaire.) 

After  witnessing  the  numerous  and  marvelous  results  which  elec- 
tricity has  brought  about  in  the  hand  of  the  general  ]n-actitioner  we 
cannot  be  surprised  to  see  the  oculist  attempt  its  employment  in  the 
treatment  of  ocular  diseases,  and  since  the  happy  results  which  they 
in  turn  have  derived  from  it,  books  ;ind  pamphlets  have  come  to  our 
notice.  More  recently,  the  work  of  Dr.  Pansier  will  be  found  a  com- 
plete and  interesting  work  on  the  subject.  The  work  is  written  for 
the  student  as  well  as  for  the  graduate,  giving  full  directions  as  to 
the  use  of  the  agent,  the  kind  of  current,  how,  where  and  when  used. 
The  author,  having  fully  appreciated  the  intimate  relations  existing 
between  certain  organic  troubles  and  the  eye.  describes  them,  as  well 
as  the  apparatus  and  modes  of  ti-eatment.  ronsiderable  attention  is 
also  given  to  ocular  physiology.  The  mai'ked  action  of  the  sympa- 
thetic under  all  possible  conditions  is  treated  at  length  and  with 
scientific  accuracy. 

The  lengthy  study  of  Boiicheron  on  "Phosphenes"'  is  commented 
upon,  and  a  table  is  given  illustrating  the  different  reactions  obtained 
on  opening  and  closing  the  current,  by  placing  the  poles  successively 
uprm  the  following  regions:  middle  of  the  forehead,  left  temple, 
under  the  orbit,  at  the  root  of  tlie  teeth  of  the  inferior  maxilla,  etc. 
Its  purjjose  in  diagnosis  and  its  attendant  dangers  are.  no  doubt, 
worthy  of  the  space  allowed  them.  This  complete  treatise  is  recom- 
mended to  the  profession.  Beaudoux, 

A  System  of  Diseases  of  the    Eye. 

Bv  American,  British,  Dutch,  (lerman  and  Spanish  authors.  Ed- 
ited by  Wm.  F.  Norris,  A.  M.,  M.  I).,  Charles  A.  Oliver,  A.  M.,  M. 
I)..  Vol.  I.  Embryology,  Anatomy  and  Physiology  of  the  Eye,  with 
■jy  full  page  plates  ajid 302 text  illustrations.  Philadelphia:  J.  B.  Lip- 
pincott  (V).  ]S!»7.  To  be  complete  in  four  handsome  imperial  octavo 
volumes  of  about  (ilHI  pages  each.  Price  per  volume,  cloth,  $5.00: 
full  sheep,  $l).0():   half  Russia.  $(i.oO. 

American  ophthalmologists  should  V)e  proud  of  the  fact  that  the 
first  system  of  Diseases  of  the  Eye  pvint.-d  in  English  has  been  edited 
by  their  own  countrymen  and  published  by  an  American  printing 
hf)use.  At  last  we  have  a  woi'k  that  will  favorably  compare  with  the 
Graefe-Saemisch  Ildinlhnt/i  tier  ficsaiiniifi/n  Ai(fir)i/ieil/,iinilf  and  the 
de  Wecker-Landolt  'I'niitt'  complcf  (rojilituhnoJogic.  It  is  appropriate 
that  Dr.  Edward  Jackson  should  write  the  chapter  on  the  Dioptrics 
of  tile  Eye.  and  that  Normal  (/olor  Perception  should  be  presented 
by  Dr.  William  Thomson. 

The  opening  chapter,  on  the  Develpment  of  the  Eye,  is  a  posthu- 
mf)us  contribution,  we  regret  to  say,  inasmuch  as  the  talented  author. 
Dr.  John  A.  Ryder,  of  Philadelphia,  did  not  live  to  see  his  article  in 
print.  His  work  stands  as  a  monument  to  his  patient  industry  and 
to  the  successfid  treatment  of  the  sul)ject.  The  illustrations  of  his 
article,  like  those  inserted  in  the  text  elsewhere,  are  unusually  good 
and  serve  to  elucidate  a  subject  that  is  not  clear  to  every  stulent. 
We  have  not  space  to  enumerate  all  the  additions  that  have  been 
recently  made  to  our  knowledge'  of  the  anatomy  of  the  eye-ball 
and  its  appendages,  but  would  draw  particular  attention  to  the  de- 
scriptif»n  given  by  Dwight  (pp.  !t!)  and  100 1   of  the  capsule  of  Tenon. 
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'"It  is  taught  as  by  common  consent  that  the  capsule  of  Tenon  is  a, 
socket  in  which  the  eye-ball  rotates  without  change  of  position,  ex- 
cept, perhaps,  that  under  certain  circumstances  it  may  move  a  minute 
distance  forward  or  backward.  Anatomy  shows  that  this  is  impossi- 
ble. It  is  easy  to  see  that  as  Tenon's  capsule  is  closely  attached  to 
the  globe  near  the  cornea,  it  is  out  of  the  question  that  the  former 
should  stand  still  while  the  latter  moves  in  it.  Undoubtedly  the  two 
move  together  on  the  cushion  of  fat  behind  them,  and  perhaps  some 
slight  motion  may  occur  between  them.  The  muscles  pierce  or,  more 
properly,  invaginate  this  membrane.'" 

Dr.  Frank  Baker,  of  the  Uuiversisity  of  Georgetown,  writes  the 
essay  on  the  Anatomy  of  the  Eye-ball  and  the  Intraorbital  portion 
of  the  Optic  Nerve  and  gives  a  very  complete  and  well  written  study 
of  the  subject.  His  chapter  on  the  iris  is  well  worth  reading.  He 
believes  that  Leber's  theory  is  correct  when  he  states  that  the  only 
well  established  channel  for  the  exit  of  fluids  from  the  eye  is  that  at 
the  irido-scleral  angle,  and  that  a  very  small  amount,  if  any,  leaves 
by  way  of  the  optic  nerve. 

Microscopical  Anatomy  is  presented  in  an  interesting  manner  by 
Dr.  (leorge  A.  Piersol  and  he  occupies  1G.5  pages  in  his  treatment  of 
this  subject.  Probably  this  monograph  presents  a  greater  contrast 
with  the  corresponding  subject  treated  of  in  the  French  and  German 
".systems"  than  does  any  other  in  this  tlrst  volume. 

The  Anatomy  of  the  Cerebral  Portion  of  the  Visiial  Apparatus,  by 
Dr.  Alexander  Hill,  of  Cambridge.  England,  is  next  in  order.  Re- 
viewing the  various  kinds  of  evidence  presented  by  anatomical  con- 
siderations, ijathological  clianges  and  dii-ect  experiments  on  animals 
the  author  concludes  that  tliere  is  considerable  i;ncertainty  l)Oth  as  to 
the  exact  toi)ogi'aphy  of  the  visual  area  and  as  to  the  nature  of  the 
processes  that  are  carried  on  within  it.  We  have  gotten  no  further 
than  the  classic  case  reported  by  Henschen  and  must  regard  cortical 
vision  as  residing,  in  man  and  in  monkeys,  within  the  '"domain  of  the 
calcarine  fissure,"  as  von  Monakow  puts  it. 

Mr.  William  Lang  writes,  with  'Slv.  Treacher  Collins,  the  chapters 
(m  Congenital  ]\Ialformations  and  Abnormalities.  The  reviewer  well 
remembers  a  study,  made  with  Mr.  Lang,  of  Coloboma  of  the  Iris, 
and  it  is  to  be  noticed  that  he  repudiates  tlie  idea  that  this  defect  is 
always  due  to  an  unclosed  fcetal  fissure.  "The  iris  is  not  developed 
in  two  sectors,  and  the  normal  tVjetal  iris  never  has  any  cleft:  it  grows 
as  a  prolongation  forward  from  the  ciliaiy  body — not,  however,  com- 
mencing until  the  two  edges  of  the  foetal  fissure  in  that  structure  and 
in  the  choi-oid  have  become  united.  Should  the  cleft  in  the  ciliary 
body  remain  unclosed,  or  should  the  closure  be  delayed,  then  either 
no  iris  would  be  formed  in  the  position  of  the  cleft,  or  the  time  for 
the  development  of  the  iris  in  that  position  would  be  shortened,  and 
it  would  not  attain  its  normal  length. 

To  this  explanation  it  may  be  objected  that  it  is  difficult  to  see  why 
the  defect  should  sometimes  be  situated  in  the  upper  part  of  the  iris, 
the  foetal  cleft  being  below.  Pfliiger  suggested  that  in  these  cases 
some  rotation  of  the  eye  occurred  during  foetal  life. 

Makrocki  supposes  the  choroidal  fissure  to  be  abnormalh'  placed. 

Neither  of  these  hypotheses  would  explain  the  existence  of  the  eo- 
lobomata  in  one  eye.  or  of  a  horizontal  coloboma  of  the  iris  with  the 
same  defect  in  the  choroid  at  right  angles  to  it. 

It  has  been  suggested  that  irideremia  is  due  to  an  abnormal  adhe- 
sion or  late  separation  of  the  lens  and  cornea.  Should  this  adhesion 
or  late  separation,  instead  of  involving  in  the  cases  of  irideremia  the 
whole  surface  of  the  lens,  involve  only  a  portion  of  its  area,  then  the 
iris  would  be  prevented  from  developing  there,  but  would  be  formed 
in  the  normal  way  in  the  rest  of  its  circumference.  In  this  manner 
a  coloboma  of  the  iris  might  occur  in  any  position,  and  even  two 
might  be  formed  in  the  same  eye."" 

Too  gi-eat  praise  cannot  be  given  to  the  sensible  treatment  of  the 
Dioptrics  of  the  Eye  by  Dr.  Edward  Jackson.  A  difficult  subject  is 
made  comparatively  easy  in  a  few  pages.  Although  objections  may 
be  raised  to  the  small  space  (as  compared  with  the  endless  array  of 
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figures,  diagrams  and  formula'  of  other  text  books  and  monographs) 
given  to  this  subject  the  omissions  seem  rather  desirable  ones. 

Dr.  McKeen  Cattell,  of  Columbia  College,  writes  upon  the  Percep- 
tion of  Light,  and  Dr.  Eugene  Brodhun  upon  Binocular  Vision,  Con- 
flict of  the  Fields  of  Vision,  Apparent  and  Natural  Size  of  the  Ob- 
jects, etc.  Chapters  12,  13  and  14,  in  which  Professor  Cattell  treats 
of  After  Images,  are  among  the  most  interesting  in  the  volume. 
The  translator  of  Dr.  Bradhun's  contribution  has  done  her  work  re- 
markably well. 

Normal  Color  Perception  is  the  title  of  the  chapter  written  by  Dr. 
William  Thompson,  assisted  by  Dr.  Carl  Weiland.  This  is  a  schol- 
arly presentation  of  the  hypotheses,  theories  and  facts  relating  to  our 
perception  of  color. 

We  are  pleased  to  see  that  he  has  not  overlooked  Dr.  Swan  Bur- 
nett's theory  of  color  perception  aiid  does  not  neglect  Oliver's  corre- 
lation theory  of  the  same  process.  Altogether  these  chapters  form  a 
very  complete  inti'oduction  to  the  study  of  color  blindness,  which  Dr. 
Thomson  will  give  us  in  the  second  volume  of  the  System. 

Dr.  Carl  Mays,  of  Heidelberg,  writes  on  The  Photo-Chemistry  of 
the  Retina — a  chapter  of  very  great  interest  to  the  student — translated 
by  Spalding,  of  Portland,  Me.,  in  his  usiial  effective  style.  As  we 
read  of  the  visible  changes  that  occur  in  the  retinal  pigments  we 
seem  to  get  nearer  to  the  essential  nature  of  light  than  we  do  when 
we  study  the  microscopical  anatomy  of  the  visual  centers.  But  these 
chemical  changes,  brought  about  by  the  so-called  "irritations,"  as 
well  as  the  electrical  processes  assiimed  to  be  set  up  in  the  retina  by 
the  action  of  light,  merely  carry  us  back  a  step  or  two  toward  that 
mysterious  and  elusive  manifestation,  whatever  its  nature  may  be, 
that  issues  in  light,  color  and  form  perception. 

The  press  woi'k,  typography,  paper,  indexing,  etc.  of  this  admira- 
ble volume  leave  nothing  to  be  desired.  We  look  forward  with  pleas- 
urable anticipation  to  the  second  volume  and  trust  that  every  Englsh 
reading  ophthalmologist  will  add  the  system  to  his  library. 

C.  A.  W. 

Diseases  of  the   Eye. 

A  Handbook  of  Ophthalmic  Practice  for  Students  and  Practitioners. , 
by  G.  E.  de  Schweinitz,  A.  M.,  M.  D.  Second  edition.  Octavo,  pp. 
679.     W.  B.  Saunders,  Philadelphia,  1896. 

The  issue  of  the  second  edition  of  this  American  textbook  on  Oph- 
thalmology, four  years  after  the  original  appearance  of  the  work,  in- 
dicates that  it  has  met  with  a  favorable  reception.  It  has  been  re- 
vised and  lu'ought  up  to  date  by  the  addition  of  paragraphs  on  Fila- 
mentous Keratitis,  Blood-staining  of  the  Cornea,  Essential  Ptisis 
Bulbi,  Foreign  Bodies  in  the  Lens,  Circinate  Retinitis,  Symmetrical 
Changes  at  tlie  Macula  Lutea  in  Infancy,  Hyaline  Bodies  (Driisen) 
in  the  Papilla,  Monocular  Diplopia,  Subjunctival  Injections  of^Oer- 
micides.  Infiltration- Anesthesia,  Sterilization  of  Collyria,  Ophthalmia 
Nodosa,  Electric  Ophthalmia  and  Angioid  Streaks  in  the  Retina. 

The  chapters  on  General  Optical  Principles  and  on  Normal  and 
Abnormal  Refraction  have  been  revised  by  Dr.  Edward  Jackson; 
these  had  ])een  prepared  for  the  first  edition  by  Dr.  James  Wallace. 

An  appendix  containing  a  descrij^tion  of  the  method  of  using  the 
ophthalmometer  and  the  tropometer  has  been  substituted  for  the 
bibliography  of  the  first  edition. 

A  careful  penisal  of  this  volume  indicates  that  the  author  under- 
stands his  ground  thoroughly  and  has  had  much  experience  in  teach- 
ing students,  and  hence  appreciates  their  needs.  His  language  is' 
plain  and  concise  and  his  arrangement  of  matter  methodical.  The 
iDOok  is  not  free  from  a  very  common  fault  in  textbooks  on  Ophthol- 
mology  written  for  students  and  practitioners;  the  failure  to  observe  the 
proper  relationship  Ijetween  importance  of  the  disease  or  condi- 
tion discussed  and  the  amount  of  space  allotted;  thus  Aniso- 
metropia is  dismissed  with  eleven  lines,  while  twelve  lines  are 
given  to  Symmetrical  Changes  at  the  Macula  Liitea,  twice  as  many 
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to  the  rai-e  Tumoi's  of  the  Coruea.  and  more  than  a  page  to  the  con- 
sideration of  tlie  Estimation  of  Refraction  in  the  Indirect  Method, 
it  is  probable  also  that  a  number  of  descriptions  of  very  rare  affec- 
tions or  conditions  mig-ht  have  been  omitted  with  advantage  in  a  work 
of  this  scope. 

We  miss  the  account  of  the  anatomy  of  the  different  parts  of  the 
eye.  usually  supplied  with  textbooks  of  this  sort,  and  very  useful, 
either  to  the  student  or  the  general  practitioner,  in  refreshing  his 
kuowledg:e  of  the  parts  pi-evious  to  reading  the  various  chapters. 

Proof-reading  has  been  well  done,  and  there  are  scarcely  any  er- 
rors in  this  respect.  Paper,  printing  and  binding  are  first-class,  illus- 
trations good,  and  the  two  chromolithographic  plates,  containing 
seven  reproduced  figures,  ai'e  very  much  above  the  average  of  simi- 
lar work  done  in  this  country. 

The  preceding-  lines  will  indicate  how  very  little  fault  can  be  found 
with  the  work  and  how  much  there  is  to  commend.  It  is  a  very  use- 
ful, satisfactory  and  safe  guide  for  the  student  and  the  practitioner, 
and  one  of  the  l)est  works  of  this  scope  in  the  Englisli  language. 

('.  H.  M. 

The  Conorrhoeal  Conjunctival  Diseases  and  Their  Treatment. 

KxiES,  ]M..  in  Freil)urg  ( Uie  f/onorrhoischen  Biixleliauterlrfinliingen 
iind  (leri')i  BilifDidhnif/),  Samml.  zwangloser  Abhandl.  aus  d.  (ieb.  d. 
Augeiihlkde.  Herausgegeben  von.  Prof.  A.  Vossius  1.  5.  189ti. 

The  cause,  symptoms,  diagnosis  and  prognosis  of  gonorrhceal 
conjunctival  diseases  of  the  new  born  and  adults  are  fully  exhibited 
in  this  paper.  The  so-called  classical  method  of  treatment  instituted 
by  AUirecht  v.  (iraefe  is  not  considered  jn-oper  f<n-  the  practical 
physician.  Kiiies  uses  astringent  fiiiids  instilled  into  the  conjunc- 
tival cul-de-sac  which  is  by  these  means  fully  cleansed.  He  does 
not  consider  any  especial  astringent  of  great  importance,  althfmgh  he 
rec</mniends  sulphat  of  zinc  or  the  sulph()-carl)olat  in  V:i%  or  V2%' 
It  is  to  be  understood  that  these  astringents  are  to  be  used  only 
in  the  second  stage  when  the  suppuration  is  fully  established.  When 
this  treatment  does  not  Mittice.  a  droji  of  '2'c  nitrat  of  silver  may  be 
put  into  the  eye  afterward.  He  recommends  the  method  of  Crede 
for  prophylaxis.  The  jn-oposition  to  raise  the  temperature  of  the  body 
by  a  hot  bath  of  iL'  hours  duration  of  40°  ('.  by  which  the  growth  of 
the  gonococcus  is  hindered  or  rendered  innoccuous,  is  certainly  novel. 
The  usual  treatment  has  been  to  hinder  their  growth  by  ice  com- 
presses. H.  \  .  W. 

Ophthalmic  Operations  as  Practiced  on  Animals'  Eyes. 

By  Ci.AKKNt  i:  A.  \'i:asi:v.  A.  M..  M.  1)..  Adjunct  Professor  of 
Diseases  of  the  Eve,  Philadelphia  Polvclinic.  With  fiftv-six  illustra- 
tions.    The  Edwards  &  Docker  Co..  Philadelphia.     Pp.  99. 

There  is  certainly  room  for  a  book  of  this  kind  prepared,  as  the 
author  says,  "in  the  hope  that  it  may  prove  of  assistance  to  those 
beginning  the  study  of  ophthalmology  by  enabling  them  to  become 
acquainted  with  the  technique  of  tiie  various  operative  procedures 
through  practice  on  animals"  eyes."  Dr.  Veasey  prefers  fresh 
pig's  eyes  and  no  doubt  these  are  the  most  available  and,  on  the 
whole,  the  most  satisfactory  of  all  those  employed  for  post  mortem 
operations.  On  the  other  hand,  a  much  better  idea  of  the  difficulties 
that  the  future  ophthalmic  surgeon  will  certainly  encounter  can  be 
obtained  Ijy  practicing  upon  the  eyes  of  chloroformed  ral)l)its. 
Surely  a  few  dozen  <>t  these  animals  can  be  put  to  no  more  useful  pur- 
pose than  teaching  the  operator  how  to  obtain  that  delicacy  of  touch 
and  ([uickness  of  muscular  preception  essential  to  successful  eye 
surgery.  It  is  (juite  imperative  that  the  beginner  should  have  some 
considerable  experience  with  animal  eyes,  -under  conditions  that 
closely  approximate  those  of  the  human  (u-gan  with  which  he  is 
aljout  to  deal.  In  tiiese  mod_n-n  days  it  is  more  and  more  ditficult  for 
ophthalmologists  to  ol)tain  that  "bushel  of    eyes"    whose    sacrifice 
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was  once  popiilai-ly  supposed  to  be  a  pi-eliminai-y  iiroceedino-  in  the 
education  of  an  "eye-doctor:"  while  I'abbits  are  a  (h'uji-  in  the  mar- 
ket. Perhaps,  too.  if  they  had  begun  practicing'  on  living  animal 
eyes  some  men,  now  well  on  to  their  half  "bushel.''  might  have 
decided  that  doing-  iridectomies,  removing  cataracts  and  executing' 
similiar  mantevres  were  not  their  strongest  point. 

I  would  suggrest  that  the  other  method  (page  42 1  for  the  ripening 
of  immature  cataract,  attributed  to  Bettman.  Ije  styled  the  Rinaldi- 
Bettman  operation,  as  it  was  first  used  and  descril)ed.  (juite  inde 
pendently  of  each  other,  by  these  opthalmologists,  both  Americans, 
altln)ugh  prioritv  nnist  be  conceded  to  the  Southerner. 

Dr.  Veasey's  little  book  ought  to  have  a  wide  circulation  among- 
those  who  think  of  practicing  ophthalmic  surgery  and  it  may  well 
stand  as  an  introduction  to  that  admiraV)le  monograph,  Czermack's 
'"Ain/enartilic/u-  Openitionen''^  which,  by  the  way.  still  awaits  a  much 
needed  translation  into  our  own  language.  ('.  A.  W. 

Der   praktische    Arzt    als    Augenarzt.    Kurzes   Handbuch   fiir 
praktische  Aerzte  und  Studierende.  von  Dr.  med. 
J.  Hell,  in  Ulm. 

VERLA(i  vox  Utto  Maier,  Raveusburg-,  1S!»7. 
The  (xeneral  Practitioner  as  Oculist.     A  Short  ("ompend  for  Uenei-al 

Practitioners    and    Students.     By    Dr.    J.    Held,    of    Ulm.     Otto 

Maier,  Ravensburg,  (Termany,  1897.     Paper,  Kimo..  pp.  117. 

This  small  volume,  consisting  of  117  pages  containing  alxnit  1(5,000 
words,  aims,  the  author  informs  us.  to  supply  enougii  knowledge  of 
the  diseases  of  the  eye  to  serve  for  the  examination  of  students  and 
the  essentials  which  every  gene^-al  practitioner  my  be  called  upon  at 
anv  time  to  know  and  to  make  use  of. 

It  is  a  question  to  what  extent  brief  manuals  supply  useful  addi- 
tions to  the  stock  of  books  for  students  and  the  general  pi-actitioner. 
Were  it  certain  that  they  served  as  agents  in  teaching  the  essentials 
of  opthalmology  to  those  who  cannot  or  will  not  study  more  complete 
works  and  that  they  did  not  encourage  the  neglect  of  the  latter, 
there  would  be  less  opposition  to  each  new  arrival  of  this  sort. 
Avoiding  this  question  altogether,  this  small  volume  creates  a  very 
favoral)le  impression,  .ludicious  allotment  of  space,  attention  to  the 
most  important  symptoms,  and  sound  advice  in  regard  to  treatment 
prove  that  the  author  is  familiar  with  the  subject  in  a  practical 
way.  It  is  not  a  quiz  compend  in  the  ordinarj-  acceptation  of  this 
term;  it  does  not  strive  to  give  everything  in  abbreviated  form  and 
thus  attempt  to  give  a  great  deal  of  knowledge  forcibly  compressed 
into  a  form  which  is  very  difficult  of  assimilation.  It  merely  presents 
those  facts  which  will  prove  of  value  to  the  general  practitioner. 

It  describes  fully  the  methods  of  applying  hot  and  cold  compresses 
and  other  therapeutic  manipulations  about  which  hirger  works  are 
frequently  silent,  but  is  very  brief  in  the  description  of  those  dis- 
eases and  conditions  of  the  eye  which  nnist  be  referred  to  the 
specialist. 

The  authf)r  errs  in  permitting  the  student  and  general  practitioner 
to  believe  that  a  working  knowledge  of  the  oi>hthalmoscope  is  un- 
necessary and  as  a  residt  omits  all  reference  to  diseases  diagnosti- 
cated l)y  an  examination  of  the  fundus.  The  paragraphs  on  trachoma 
are  decidely  insutficient  considering  the  frequency  with  which  this 
disease  is  treated  Vjy  the  general  pi-actitioner.  With  these  exceptions, 
the  author  has  produced  a  very  readable  and  useful  aid  to  the  stu- 
dent and  general  practitioner.  (".  H.  M. 

Outlines  of  Ophthalmology. 

By  Dr.  HoscH.     .1    Text  Jiook  for  Stndvnts.     r)()4  pages. 

(Orundniss  der  Augenheilkunde.  von  Dr.  Friederich  Hosch, 
Basel,  Switzerland.  Verlag  von  Urban  find  Schwarzenberg.  Leip- 
sig  find  Wien,  1S1)7.) 

If  the  i-elative  status  of  the  depai'tments  of  medical  science  is  to  be 


206  BOOK    NOTICES. 

detei-mined  by  the  amouut  of  published  matter  j'early  seut  forth  by 
each  class  of  workers,  then  ophthalmology  bids' fair  to  take  a  high 
rank. 

Our  German  In-ethreu  have  been  especially  prolific  the  past  year; 
several  ophthalmic  text  books,  and  monographs  galore  having 
come  to  us  from  their  shores,  and  now.  close  upon  the  heels  of  the 
new  year  comes  the  above  mentioned  rather  ambitious  work.  If  it 
is  intended  for  the  general  medical  student,  we  fear  that  its  com- 
prehensiveness Avill  defeat  its  own  i>urp()se.  If  it  is  aimed  at  the 
beginner  in  ophthalmology,  it  must  likewise  fail  partly  of  its 
mission,  at  least  in  so  far  as  it  neglects  to  properly  represent  to  him 
the  importance  of  eye  sti-ain  as  related  to  the  mental  and  physical 
development  and  well  being  of  the  rising  and  of  future  generations. 
Strange  paradox!  that  the  Germans,  who  are  cursed  beyond  meas- 
ure with  myopia,  should  as  a  professional  body,  be  so  blind  to  ocular 
prophylaxsis. 

The  various  reflex  disturbances  and  neuroses  growing  out  of 
ocvdar  defects  are  not  even  so  much  as  mentioned.  These  large 
truths  if  they  are  to  bring  forth  good  fruits  in  due  season,  must  be 
early  implanted  in  the  nnnds  not  only  of  the  ophthalmic,  but  also  in 
the  minds  of  the  general  medical  student.  The  appreciation  of  them 
will  serAe  to  clear  many  an  obscure  medical  problem. 

Refraction,  in  itself  an  extensive  science,  occupies  but  30  out  of  a 
total  of  504  pages.  In  hyperopia  the  author  advises  correction  of  only 
the  manifest  error  for  near  work,  and  orders  a  still  weaker  glass  for 
distance!  In  myopia  of  low  degree,  the  correction  is  used  only  for 
distance:  while  in  the  higher  degrees,  different  corrections  are  worn 
for  far  and  near.  Nowhere  is  reference  made  to  the  use  of  a 
mydriatic  in  refraction  work  save  in  overcoming  high  grade  accom- 
modative spasm. 

The  slighter  functional  nuiscular  anouuilies  evidently  occupy  but  a 
minor  inportance  in  the  autlior's  eyes,  as  he  dismisses  the^  whole 
subject  in  three  pages!  He  does  not  seem  to  have  gotten  beyond 
Von  Graefe's  investigations. 

Like  most  of  its  sister  volumes,  the  strength  of  the  book  lies  in 
the  chapters  on  diseases  of  the  eye.  Here  the  author  is  at  his  best. 
We  bolieve  this  part  of  the  volume  will  give  it  a  permanent  lease  on 
life.  We  wish  that  the  diffei'ential  diagnosis  between  conjunctivitis 
and  iritis,  and  iritis  and  glaucoma  might  have  been  more  clearly 
set  forth,  as  mistakes  in  this  field  sometimes  involve  dire  conse- 
quences. 

A  short  chapter  on  the  surgery  of  the  eye  and  its  adnexse  closes 
the  book. 

Most  of  the  cuts  used  are  familiar,  but  there  are  a  few  new  ones 
that  are  not  without  interest.  Taken  as  a  whole,  the  work  is  a  safe 
guide  to  those  entering  upon  the  study  of  ophthalmic  science,  though 
after  finishing  the  volume,  we  cannot  repress  the  feeling  that  "of 
making  many  books  there  is  no  end.  and  much  study  (of  most  of 
them)  IS  a  weariness  of  the  flesh.  "  Reber. 

The  Physiology,  Morphology  and  Pathology  of  the  Organs  of 

Special  Sensation;    Being  Vol.  IV.  of  a  Treatise 

on  General  Pathology  and  Pathologic 

Anatomy. 

By  O.  LuBARsCH  of  Rostock  and  R.  Ostertag  of  Berlin. 
Verlag  von  .J.  Bergmann,  Wiesbaden.  1890. 

This  volume  embraces  the  pathology  of  the  eye,  ear  and  skin.  It 
is  to  the  first  division  of  the  book  that  we  will  direct  our  attention. 
Drs.  Axenfeld.  Fick.  and  Uthoff  are  the  contributors.  Dr.  Fick 
writes  the  chapters  on  Congenital  Malformations.  Ocular  Syphilis, 
the  Eye  in  Systemic  Diseases,  the  Optic  Nerves  and  Retina,  and  the 
Lens.  Individually  Dr.  Axenfeld  treats  of  the  pathology  of  the 
Sclera,  Uvea,  and  Vitreous,  and  of  Ocular  Tumors,  also  contributing 
a  study  of  Sj-mpathetic  Ophthalmia  and  of  Lymph  Circulation  in  its 
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relation  to  Glaucoma.  In  conjunction  with  Dr.  UthofP  he  considers 
fully  Ocular  Bacteriology  and  Parasites,  and  the  pathology  of  the 
Cornea. 

In  a  work  like  this,  primarily  intended  for  the  general  physician, 
we  note  an  unaccountable  brevity  of  the  chapters  on  the  Eye  in 
Systemic  Diseases,  and  on  Ocular  Syphilis  (by  Fick),  which  latter 
is  dismissed  in  four  pages.  This  should  not  be  so.  In  this  day  when 
specialism  tends  strongly  toward  extremism  no  opportunity  to 
cement  more  closely  the  general  and  special  worker  should  be  neg- 
lected. This  was  a  golden  chance  to  foster  the  fraternal  spii-it, 
although  the  author  of  the  chapter  on  the  "Eye  in  Oeneral  Dis- 
ease" (Fick),  evidently  did  not  account  it  as  such,  for  he  devoted  to 
it  but  10  pages,  where  50  would  be  inadequate. 

Redundance  is  so  characteristic  of  the  average  German  style 
that  we  are  struck  with  the  clear  cut  manner  in  which  Axenfeld 
handles  the  subject  of  Ocular  Tumors.  In  70  pages  he  treats  of  the 
various  tumors  of  the  eye  and  its  adnex^e  on  as  comprehensive  a 
scale  as  would  ordinarily  require  200  to  250  pages.  His  classifica- 
tion offers  nothing  new.  We  miss  the  suggestion  of  Panas,  namely, 
"Pseudoplasmes"  for  those  indeterminate  new  growths  that  are 
coming  to  report  with  ever  increasing  frequency.  Pseudoplasmes 
is  a  very  good  grouping  for  those  ocular  neoplasms  as  yet  unclassed 
for  instance  the  rhabdomyomata  recently  reported  by  Alt. 

There  is  nothing  added  to  the  knowledge  of  sympathetic  ophthal- 
mia by  AxenfekPs  study. 

The  different  chapters  are  an  index  of  each  author's  individual 
experience  and  investigations  together  with  a  judicial  considera- 
tion of  the  literature  of  their  subject  up  to  the  latter  part  of  1894. 

Collectively  they  form  the  most  voluminous  and  authoritative  work 
on  ocular  jjathology  that  has  appeared  in  recent  years. 

As  a  text  work  they  Avill  prove  valueless,  but  as  a  complete  work 
for  reference  they  will  occupy  an  important  place  in  ophthalmic 
literature.  Reber. 

An  Autumn  Singer. 

Bv  Geo.  M.  Gould,  A.  M.,  M.  I).  J.  B.  Lippincott  Co.,  Phila- 
delphia, 1897.     pp.  163. 

One  hardly  knows  whether  it  is  fit  and  proper  to  speak  of  the 
dictionaries  of  Dr.  Gould  in  a  special  journal  like  the  Annals  (even 
if  he  is  an  ophthalologist),  or  to  mention  the  fact  that  he  has  already 
published  some  notable  contributions  to  theological  literature. 
What,  then,  shall  the  reviewer  say  when  this  versatile  writer  con- 
fronts him  with  a  volume  of  poems! 

Of  all  the  one  himdred  and  forty-one  sonnets,  songs  and  verses  I 
like  "Day  Dreams"  (p.  128)  best.  As  a  sample  of  its  quality  here  is 
the  last  verse — and  there  are  plenty  like  it  in  this  pretty  little  book, 
with  its  cover  appropriately  decorated  M^ith  autumn  leaves: 

"All  the  griefs  that  will  persist. 
All  the  tilings  I  might  have  done. 
Stare  with  large,  reproachful  eyes. 
Mocking  wisdom  most  unwise. 
Proffer  lips  I  might  have  kissed. 
Want  I  have  for  love  unwon, 
World  I  have  for  world  I  missed!'' 


C.  A.  W. 


Eye  Operations. 


Czermak,  Wilhelm,  in  Prag  {AxgenaertzUehen  Operationen), 
Druck  und  Verlag  von  Carl  Gerold's  Sohn.     Wien,  1896. 

The  tenth  section  (preceding  parts  reviewed  in  last  number  of  the 
Annals)  includes  pages  605-684  of  the  work  and  contains  11  original, 
well  made  wood  cuts.  It  covers  the  following  subjects:  Operations 
relating  to  excision,  trepanation  and  al)lati()n  of  the  cornea,  corneal 
cicatrices  and  keratoplasty.     The  transplantation  operations    of  v. 
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Hippel  are  clearly  described  as  well  as  the  conjiiuctival  flap  opera- 
tion of  Dvirr.  Abrasion  and  scarification  of  the  cornea:  the  various 
methods  of  corneal  cauterization,  etc.,  are  described.  Speaking  of 
galvano-canterization,  the  author  says;  "Cauterization  under  cocain 
IS  entirely  painless,  the  pain  without  the  cocain  is  minimal.  It  is 
done  without  great  re-action,  is  perfectly  harndess  and  furnishes  the 
.strongest  form  of  antisepsis  and  its  limits  of  action  are  confined.  It 
is  also  a  stimulant  to  the  regenerative  process."  The  indications 
are  as  follows: 

1.  Large  torpid  ulcers,  or  those  which  jiroceed  despite  other  treat- 
ments. 

"2.  Little  deep  peripheral  ulcers. 

3.  Infected  erosions  and  wounds. 

4.  Pannus. 

5.  The  rust  marks  after  removal  of  particles  of  iron  and  recurring 
erosions. 

().  After  removal  of  pterygium. 

7.  After  removal  of  tumoi-s. 

8.  Ectasia,  staphyloma,  keratoconus. 
!).   Prolapse  of  iris. 

10.  Fistula  of  cf)rnea. 

The  various  operations  for  tatooing  of  the  cornea  and  pterygium, 
I'emoval  of  tumoi's  and  foreign  bodies,  and  corneal  suturing  are 
described. 

The  number  closes  with  the  operations  on  tlie  sclera,  selerotomia, 
paracentesis,  anterior  and  postei'ior  sclerotomy.     H.  V.  W. 

Cure  of   High  Grades  of   Myopia. 

Flk.vi.a,  v.  (//pHiuii/  Ilo'hsti/radicjer  Kurzaichti'ikeit  iiehst  A)i(/abe  eiiur 
LeichtjHtff-Iichoi  Metliode  znr  Schnelleu  Berechnnmi  clcr  AxenU'inijc,  optisclttn 
Constantrii  des  Awjes  nnd  Bildgrosae).  Verlag\on  Frauz  Deuticke,  Leip- 
zig and  Wien,  189(3. 

In  this  work  of  VXl  pages,  illustrated  by  28  wood  cuts,  the  author 
(•ousirters  the  various  metln  ds  and  operarions  which  have  been  pu.- 
sued  in  high  grades  of  S'lu)i't-.sightedness  and  describes  tlie  methoils 
of  determining  the  length  of  the  optic  axis  and  the  size  of  the  retin.il 
image. 

For  a  couple  of  decades  the  idea  of  removing  the  lenses  in  younu 
myopes  ha.s  been  ocnsidered.  on  acccunt  of  the  d'sridvanrages  of  high 
grades  in  business  and  even  in  daily  life.  The  correction  of  cases 
over— 18  or — 2(».  I),  by  lenses  is  impracticalile  in  many  instances,  on 
account  of  the  smallness  of  the  re'sultant  retinal  imag-e,  the  spheric 
and  prisnmtic  aberration  and  the  intoleiance  of  the  patient  there- 
from. 

Since  the  time  of  Boediaven  (KWS-IT^S)  it  has  been  known  that  tlie 
cause  of  myopia  lies  in  the  lengthening  of  the  e.yeball  by  which  fhe 
lems  is  removed  farther  from  the  retina  and  the  optic  axis  conse- 
quently increasfHl.  Mauthner  (ISTO)  showed  Ihat  the  cornea  als  > 
might  accjuire  a  higher  curvature.  The  experiments  of  later  observ- 
ers to  cure  high  myopia  l)y  orthopoedic  methods,  by  such  appliances 
as  the  "myop  diorthotiki  n  "  of  Berthold.  by  onvex  and  c  ncave 
glasses  and  tenotomy  of  the  ocular  museles  are  not  to  be  recom- 
mended. 

The  intra-ecnlar  tension  is  increa.sed  in  acco-mmodatinn  and  tenOs 
to  lengthen  the  eyeball ,  the  circular  fibres  of  the  ciliary  muscle  be- 
coiine  atrophic  while  the  radial  hypertrophy.  After  rem.;val  <  f  th" 
lens  nian.v  cases  of  higli  my(  i)ia  refpiire  convex  glaisses.  Tlie  hi  she  • 
the  preceding  myopia  the  weaker  the  convex  glass  and  i*'  very  higli. 
some  may  require  concave  glas-ses    even  for  the  near  point. 

Tlie  principal  indication  for  operation  is  that  of  Kaehlmanu.  ''It 
is  clear  that  in  very  hir/h  grades  of  mynpii  when  the  eyes  are  not 
helped  by  glasses  and  the  patient  is  to  a.  high  degree  helpless,  the 
operation  is  the  only  resort  despite  its  danger  and  rnmplications."' 
Iridectomv  and  di'S'ci.«siou  is  considered  the  best  method    a»4  extrac- 
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tion  of  the  clear  lens  a  la  Valiide  is  uot  recommeuded.  The  cliuieal 
worth  of  remijA-al  of  the  leus  iu  higli  myopda  is  placed  upon  the  same 
plane  as  iridectomy  in  glaucoma.  The  existence  of  lenticular  myopia 
and  the  relation  of  myopia  to  detachment  of  the  retina  is  shown. 
Cases  are  cited  f roui  a  number  of  autliorlties  showing  tlie  refraction 
and  results  secured  by  opera  tion.  No  definite  description  is  given  of 
the  methods  of  operation  or  treatment.  The  second  ixirt  of  the  book 
is  given  up  to  mathematical  estimation  of  the  length  of  the  optic  axis 
and  of  the  size  of  the  visual  image,  sliowing  the  relative  difference 
befoire  and  after  operation.  The  explanations  are  particularly  luctid 
and  easily  comprehended  being  much  clearer  and  devoid  of  aibstract 
mathematical  formulae  than  the  works  of  Donders  and  Helmhotz. 
In  otJier  respects  than  tliose  noted  the  work  exhausts  our  preseux 
knowledge  of  the  subject.  H.  V.  W. 

Researches  Into  the  Anatomy  and   Pathology  of  th«  Eye. 

By  E.  Treacher  Collins,  F.  R.  C.  S.,  Assistant  Surgeon  to  the  Royal 
London  Oplithalmic  Hospital  etc.  H.  K.  Lewis,  London,  1896;  pp. 
140;   10  plates  and  I't;  tigures  in  the  text. 

T'his  valuable  contribution  to  ocular  anatomy  and  pathology  is  the 
result  mainly  of  six  years"  study  of  these  suibjects  while  the  author 
held  the  post 'of  Curator  of  the  M'useum  at  the  Royal  London  Ophthal- 
mic Hcispital.  The  w^hole  work  is  so  decidedly  interesting  that  it 
must  be  read  to  be  appreciated.  Attention  is,  however,  especiallj' 
directed  to  page  12.  where  the  author  gives  a  very  ingenious  explan- 
ation of  the  manner  in  which  cells  grow  over  the  posterior  capsule 
of  a  eatarac'toute  lens.  As  is  well  known  the  crystalline,  in  its 
norma]  condition,  has  no  epithelial  covering  on  its  jjosterior  aspect. 
Collins  believes  that  it  is  the  rather  <-onstant  tension  exerted  upon 
■  them  by  the  ever-growing  organ  that  converts  cells  intO'  lens  fibres. 
In  lenses  wliic'h  undergo  senile  changes  this  teinsiou  is  lessened, 
throug'h  shrinkage  of  the  -sA-fhole  mass,  so  that  instead  of  being  elon- 
gated  into  and  so  fomiing-  part  of  the  lenticular  structure  they  over- 
run the  posterior  capsule  and  line  it. 

Equally  interesting  is  the  pathological  anatomy  of  oiliaiy  cysts 
(p.  67),  adenoma  and  carcinoma  of  the  ciliary  body  (ipp.  68-71),  cases 
of  glaucoma  in  which  it  is  difficult  to  explain  the  increased  tension 
(Chap.  \),  iTipture  of  the  suspensory  ligament  (p.  125)  and  concus- 
sion cataract  (p.  127). 

The  atithor  gives  an  opinion  and  some  advice,  the  value  of  whicli 
may  well  be  questioned.  "I  should  like  to  urge,"  says  he,  on  page 
120,  "  the  necessity  of  performing  an  iridectomy  early  iu  eases  oif 
ohi-onic  glaucoma.  I  think  in  some  cases,  even,  it  would  be  well  to 
perform  what  might  be  termed  a  preventive  iridev,tomy  for  t'his  dis- 
ease: that  is,  to  jjerform  an  iridectomy  when  only  the  subjective 
symptoms  are  present  and  when  no  deterioiration  of  vision  has  oc- 
curred. Ti!e  risks  of  an  iridectomy  in  such  an  eye  are  very  small — 
they  can  hardly  be  considered  greater  than  the  risks  of  a  preliminary 
iridectomy  for  the  extraction  of  cataract.  The  chances  of  success. 
in  preventing  or  relieving  increased  tension,  of  an  iridectomy  per- 
formed before  adhes'ion  of  its  root  to  the  cornea  has  occtrrred  are 
infinitely  greater  than  after  such  adliesion  is  esta'lilished."  Consid- 
ering the  great,  indeed  almost  insuperable,  difficulties 
t/Tiat  lie  in  the  way  of  an  early  diagnosils  of  'chronic  glau- 
coma and  ihe  ill-defined  boundary  that  separates  manj'' 
of  these,  symptomatically,  from  other  diseases  of  the  octdar 
structures  this  seems  rather  dangerous  doctrine  to  preach.  Proba- 
bly, however.  ^Ir.  Collins  has  in  his  mind's  eye  a  more  clearly  de- 
fined idea  of  the  disease  titan  have  some  ophthalmologists  who  con- 
fidently establish  an  early  diagnosis  of  glaucoma,  "when  only  sub- 
jective symptoms  are  present." 

The  reviewer  wishes  he  had  had  acce^ss  to  the  chapter  (p.  128)  on 
"blood-staining  of  the  cornea."  before  contributing  an  article  to  the 
July    Annals    on  "Pigmentation  of  the  Cornea."     The  matter  is  dis- 
15 


210  BOOK   NOTICES. 

cussed  in  the  small  volume  under  review  in  a  very  effective  manner 
and  in  the  lig'ht  of  seven  cases  examined  microscopically.  Altogether, 
Mr.  Collins'  work  is  among  the  few  original  contributions  to  ophthal- 
mology' that  have  appeared  during  the  past  year.  C.  A.  W. 

Anomalies   of   Refraction   and   of  tlie   Muscles   of  the    Eyes. 

By  Flavel  B.  Tiffany,  M.  D.,  Professor  of  Ophthalmology  and 
Otology,  of  the  University  Medical  College  of  Kansas  City,  Mo.  Il- 
lustrated; cloth;  307  pages.  Hudson-Kimberly  Pub.  Co.,  Ivansias 
City,  Mo.,  1894. 

This  little  book  furnishes,  in  a  clear  and  practical  manner,  a  great 
deal  of  information  that  \Aill  be  useful  to  those  beginning  the  study 
of  ophthalmology.  The  student  will  be  able  to  read,  with  some  un- 
derstanding, all  that  is  required  of  him  in  working  out  eiTors  of  re- 
fraction without  wading  thi-ough  a  numbei*  of  pages  of  theory — diffi- 
cult for  him  to  understand  at  first  without  its  practical  application. 
The  chapters  on  "Heterophoria"  and  "Straibismus."  give  a  clear  in- 
sight into  a  subject  that  is  always  more  or  less  confusing  at  first. 
The  book  's  well  illustrated  and  printed  on  good  paper  in  large  tvpe. 

WOODRUFF. 
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CLINICAL  HISTORY   OF  AN  OPERATION  FOR  CIC- 
ATRICIAL ECTROPIUM  WITH  ADVANCEMENT 
OF  THE  LEVATOR  PALPEBR^.i 

By  Charles  A.  Oliver,  A.  M.,  M.  D., 

ONE  OF  THE  ATTENDING  SURGEONS  TO  THE  WILLS'  EYE  HOSPITAL;  ONE 

OF  THE  OPHTHALMIC  SURGEONS  TO  THE  PHILADELPHIA 

HOSPITALS,  ETC. 

On  the  23d  of  October,  1896,  Dr.  Charles  J.  McFadden, 
of  Pittston,  in  this  State,  brought  an  eight  year  old  boy  to 
me  at  my  clinic  at  Wills'  Eye  Hospital,  with  the  history  of 
ha\ang  had  the  left  upper  eyelid  hooked  and  torn  by  a 
cow's  horn  four  weeks  previously.  The  lacerated  tissues 
were  united  and  stitched  into  position  as  well  as  possible 
under  the  circumstances,  by  Dr.  Lewis  H.  Taylor,  of 
Wilkes-Barre. 

When  first  seen  there  were  two  irregular  curvilinear  cicatrices 
extending  from  a  broad  break  in  the  inner  extremity  of  the  ciliary 
margin  up  and  out  to  the  middle  of  the  lid,  from  which  a  long  curved 
superficial  skiu  scar,  almost  reaching  the  outer  border  of  the  lid,  ex- 
tended. 

The  outer  two-thirds  of  the  lid  were  completely  everted  with  au 
almost  absolute  hernia  of  the  thickened  cul  de  sac.  The  tarsus 
itself  was  so  split  and  cicatrized,  and  the  skin  tissues  were  so  firmly 
bound  together  along  the  superficial  cicatrices,  that  it  was  impossible 
to  either  bring  the  lid  into  proper  position  or  to  lift  it  from  the  cili- 
ary border  of  the  underlying  lower  lid.  Just  above  the  cicatrices  a 
long  strip  of  loose  tissue  seemed  to  be  devoided  of  the  support  of  any 
underlying  tarsus. 

The  eyeball  was  intact  and  the  lower  lid  was  uninjured. 

Two  days  later,  whilst  the  patient  was  under  the  anesthetic  influ- 
ence  of   ether  I   exercised  as  much  as  possible  of  the  hypertrophic 

^  Read  before  the  Januarj-,  1897,  meeting  of  the  Section  on  Oph- 
thalmologj'  of  the  College  of  Physicians  of  Philadelphia. 
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conjimctival  tissue,  leaving:  a  horizontal  lozenge-shaped  area,  the 
edges  of  which  were  united  by  a  series  of  fine  interrupted  sutures.  The 
sSuperfieial  and  deep  cicatrices  were  carefully  recut  and  trimmed  to  a 
sufficient  distance  to  allow  the  lid  to  be  inverted  into  its  proper  posi- 
tion, and  a  number  of  interiiipted  sutures  were  so  placed  as  to 
practically  mat  the  skin,  muscle,  tarsus  and  conjunctiva  into  their 
normal  relations. 

The  field  of  the  operation  was  dressed  by  an  ordinary  occlusive 
antiseptic  bandage.  There  was  but  little  reaction,  which  was  kept  in 
abeyance  by  the  judicious  use  of  ice  compresses  and  thorough  clean- 
liness. 

Although  the  lid  seemed  in  good  position,  yet  on  the  4th  of  No- 
vember, by  reason  of  the  appearance  of  a  large  wedge  shaped  piece 
of  hypertrophied  conjunctiva  into  the  palpebral  fissure  just  above 
the  position  of  the  upper  canaciculus,  the  entire  area  between  the 
two  original  cicatrices  with  the  bulging  hypertrophied  conjunctiva 
that  extended  through  the  lid,  was  excised.  The  edges  were  neatly 
freshened  and  brought  together,  leaving  a  lid,  which,  with  the  excep- 
tion of  the  marked  drooping,  looked  exactly  like  its  fellow.  The 
wound  was  dressed  in  a  similiar  manner  as  was  done  at  the  first 
operation. 

After  healing  had  established  itself  in  several  days'  time,  it  was 
determined  to  endeavor  to  find  the  levator  palpebr®  and,  if  possible, 
to  attach  it  to  the  remaining  rim  of  tarsus  a  couple  of  millimeters 
above  the  ciliary  border. 

On  November  27,  with  the  kind  assistance  of  Drs.  George  C.  Harlan 
and  William  F.  Norris,  a  long  curvilinear  incision  parallel  with  the  cili- 
ary border  about  half  way  up  the  lid  was  made  through  the  skin  and 
underlying  tissues  down  to  the  orbicularis  muscle.  The  fibres  of 
the  muscle  were  carefully  teased  apart,  and,  after  much  free  dissec- 
tion up  and  in  under  the  orbital  margin,  the  fan-shaped  sheath  of 
the  levator  was  found  and  secured  by  two  sutures  and  held  by  an 
assistant  while  the  muscle  was  dissected  loose  from  a  mass  of  false 
cicatricial  tissue. 

After  the  levator  had  been  freed,  and  could  be  easily  pvdled  down, 
its  free  extremity  was  trimmed  and  attached  to  the  upper 
edge  of  the  central  position  of  the  remaining  tarsus  by  carrying  the 
threads  through  the  tarsus  and  making  two  deep  sutures,  thus 
allowing  by  resection  and  advancement,  the  muscles  to  act  upon  the 
lower  and  fixed  part  of  the  upper  lid.  This  being  done,  the  orbicu- 
laris fibres  were  smoothed  into  position,  the  gaping  wound  was  thor- 
oughly flushed  with  warm  sterile  water,  and  its  edges  brought 
together  by  several  fine  superficially  placed  sutures. 

A  few  days  later  the  stitches  were  removed,  it  being  necessary  to 
etherize  the  patient  in  order  to  remove  the  deep  ones  without  injury 
•  to  the  field  of  operation. 

In  three  weeks'  time  the  patient  was  discharged  from  the  hospital 
with  a  lid  which,  in  appearance,  could  not  be  diffei'entiated  from  its 
fellow,  and  which  enjoyed  as  free  movement. 

Remarks: — The  case  is  interesting  not  only  from  the 
peculiarity  and  comparative  rarity  of  the  character  of  the 
accident,  but  is  instructive  in  showing  the  various  steps  of 
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operative  procedure  pursued  to  overcome  a  deformity  that 
would  have  been  both  permanent,  and  probably,  sooner  or 
later,  detrimental  to  the  functional  activity  and  power  of  the 
eye  itself. 

The  almost  complete  eversion  of  the  upper  lid,  the  dense 
and  irregular  cicatrices  binding  the  skin-surface  of  the  lid 
together,  and  the  almost  entire  loss  of  the  tarsus,  were 
complications  that  at  first  sight  might  appear  insurmount- 
able. 

The  drooping  and  immobility  of  the  repaired  lid  from 
having  lost  its  attachment  to  its  levator  muscle  offered,  as 
it  did  more  than  a  quarter  century  ago  to  Dr.  John  Green 
of  St.  Louis,  in  an  almost  identical  case,  an  opportunity  of 
making  useful  a  perfectly  healthy  misplaced  muscle  in 
performing  its  proper  functions. 

For  these  reasons,  and  to  stimulate  other  surgeons 
when  confronted  with  the  same  character  of  disturbance 
to  pursue  similiar  or  better  and  improved  methods,  have 
been  the  reasons  that  I  have  thought  well  to  make  a  brief 
resume  of  the  case. 


UNUSUAL    TORTUOSITY    OF    THE    RETINAL    AR- 
TERIES. 

By  Dr.  S.  E.  Cook., 
lincoln,  neb. 

LATE     RESIDENT     CLINICAL    ASSISTANT    NEW    YORK   OPHTHALMIC   AND 
AURAL   INSTITUTE. 

Illustrated. 

The  accompanying  plate  is  an  ophthalmoscopic  repre- 
sentation of  the  fundus  of  the  right  eye  of  a  young  lady  of 
twenty-six.  It  is  a  remarkable  instance  of  tortuosity  of 
the   arteries  of    the  retina,   indeed,  so  marked,   that,   by 


Unusual  Tortuosity  of  the  Retiual  Arteries  of  cong-euital  origiu. 
Astigmatism  of  4  diopters.     Right  Eye.     Inverted  image. 

some,  it  might  not  be  considered  as  coming  strictly  wdthin 
physiological  limits.  ^  It  is  a  congenital  anomaly,  however. 
The  patient,  a  perfectly  healthy  subject,   without  cardiac 

lAn  excellent  drawing  of  phj'siologieal  tortuosity  of  both  arteries 
and  veins  appears  in  Frost's  Fundus  Oculi.  The  condition  is  prac- 
tically confined  to  hypermetropic  eyes,  and  Mr.  Frost  suggests  that 
retarded  devek>pment  may  be  the  causative  factor.  The  folded  con- 
dition of  the  retina,  which  exists  in  early  foetal  life,  lias  never  en- 
tirely^disappeared. 
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or  renal  disease,  has  4'D.  of  mixed  astigmatism,  with  axis 
oblique,  and  marked  physiological  cupping  of  the  disc,  as 
shown  in  the  figure.  Corrected  vision  in  this  eye  =  y%. 
The  left  eye  shows  almost  exactly  the  same  condition,  and 
after  correction  of  a  like  amount  of  astigmatism,  vision 
also  =  Y%.  The  arteries  are,  without  exception,  exceed- 
ingly tortuous,  in  the  same  plane  as  the  inner  layers  of 
the  retina,  and  this  tortuosity  extends  apparently  even  to 
their  finest  ramifications.  The  veins  do  not  take  part  in 
this  peculiarity,  indeed,  they  are  even  straighter  than 
usual.  The  relative  diameter  of  the  two  sets  of  vessels  is 
not  altered,  nor  is  any  other  pecularity  manifest.     H.  T. 

A  remarkable  and  significant  circumstance  is  the  exist- 
ence of  a  similar  condition  of  the  retinal  arteries  in  a 
younger  sister  of  the  patient,  whom  the  writer  has  since 
had  occasion  to  examine.  In  the  latter  case  the  anomaly 
also  occurs  in  both  eyes,  but,  after  the  correction  of  a 
moderate  degree  of  hypermetropia,  vision  is  normal  for 
each  eye. 

In  the  normal  retina,  as  viewed  by  the  ophthalmoscope, 
there  is  rarely  any  great  degree  of  crookedness  in  either 
set  of  vessels.  If  there  is  any  departure  from  this  rule,  it 
is  almost  invariably  the  veins  which  are  the  more  tortuous. 
Indeed,  it  is  the  rule  for  the  veins  to  show  a  very  moderate 
degree  of  tortuosity,  while  the  arteries  usually  run  very 
direct. 

The  barrenness  of  the  literature  on  this  subject  is  remark- 
able, and  about  all  the  writer  has  been  able  to  glean  is 
comprised  in  a  few  lines  of  the  first  volume  of  Loring's 
classical  work.  He  mentions  the  fact  that  the  arteries 
may  approach  the  veins  in  size,  and,  indeed,  may  be  more 
tortuous  than  the  veins.  Cases  of  great  tortuosity,  of 
both  sets  of  vessels,  have  been  reported  by  Nettleship  and 
Benson. 

The  border  line,  between  the  physiological  and  the 
morbid,  is  often  so  vague  and  indistinct  that  even  the 
adept  may  have  difficulty  in  locating  it.  A  proper  appreci- 
ation of  all  the  various  conditions,  appearances  and  phe- 
nomena, which  may  occur  entirely  within  physiological 
limits,  is  a  s/'iie  qua  iion  to  a  thorough  understanding  of 
what  is  morbid.  In  no  branch  of  our  science  is  this 
more  indispensible  than  in  ophthalmoscopy.  A  few  points 
carefully  noted  will  enable  us  nearly  always  to  decide  the 
question  promptly.  In  the  present  instance,  the  occur-- 
rence  of  the  tortuosity  in  both  eyes,  and  to  a  similiar  de- 
gree in  each  organ;  the  confinement  of  the  deviation  to 
the  lateral  plane ;  the  absence  of  present  or  past  signs  of 
any  inflammatory  disturbances ;  and  the  existence  of  the 
anomaly  in  two — and  perhaps  more — members  of  the  same 
family,  clearly  excludes  anything  of  a  pathological  nature. 


PRELIMINARY  IRIDECTOMY  IN  THE  EXTRACTION 
OF  SENILE  CATARACT. 

By  W.  Franklin  Coleman,  M.  D.,M.  R.  C.  S.,  Eng. 

CHICAGO. 

PROFESSOR   OF    OPHTHALMOLOGY    IN    THE     POST-GRADUATE    MEDICAL 
SCHOOL  OF  CHICAGO. 

At  my  clinics  I  am  in  the  habit  of  urging  surgeons  to 
perform  a  preliminary  iridectomy  in  the  extraction  of  senile 
cataract.  This  advise  is  based  upon  the  conviction  gained 
from  literature,  personal  experience  and  interviews,  that 
this  particular  procedure  would  afford  them  the  largest 
percentage  of  success.  This  reduction  of  failures  to  the 
least  number  is  a  much  more  desirable  goal  than  the  se- 
curing of  the  greatest  average  vision.  For  myself,  the  op- 
eration which  would  most  probably  succeed,  for  example, 
in  giving  ^  average  vision  in  95  per  cent,  and  a  loss  in  5 
per  cent.,  should  be  preferred  to  one  which  affords  |  aver- 
age vision  in  94  per  cent,  and  a  loss  in  6  per  cent. 

So  long  as  operators  continue  to  perform  the  simple  ex- 
traction upon  selected  eyes,  and  the  combined  or  prelimin- 
ary iridectomy  in  the  complicated  cases,  it  will  be  impos- 
sible to  determine  from  their  reports  "which  operation  re- 
sults in  the  best  average  vision  and  the  fewest  failures. 
Perhaps,  at  present,  an  estimate  may  best  be  formed  by 
noting  the  advantages  and  disadvantages  urged  in  favor 
of  and  against  particular  operations.  My  contention  is 
that  the  combined  extraction  is  easier  and  safer  for  most 
operators  than  the  so-called  simple,  and  that  a  prelimin- 
ary iridectomy  unites  all  the  benefits  and  avoids  all  the 
dangers  of  the  simple  and  combined  operations.  I  am  in- 
debted to  Landolt  for  many  opinions,  collaborated  from  a 
large  number  of  colleagues  in  all  countries,  of  every  age. 
His  paper  "Cataract Operations  in  Our  Time"  (  Oph.  Rev., 
Oct.  and  Nov.,  '92)  is  the  most  comprehensive  one  known 
to  me.  He  writes:  "The  majority  favor  iridectomy,  which 
they  perform  in  the  majority  of  their  cataract  operations," 
and  "I  do  not  expect  to  meet  much  contradiction  when  I 
declare  that  the  extraction  of  cataract  is  never  easier, 
simpler,  nor  more  durable  than  when  performed  on  an  eye 
in  which  the  iridectomy  has  been  previously  made." 
L.  Bergeson  reports  (These  Annals,  Oct.,  '96)  that  Lan- 
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dolt,  in  a  great  many  cases,  performs  a  preliminary  iridec- 
tomy, believing  that,  in  the  majority  of  instances,  it  in- 
sures a  better  result. 

In  1858,  Critchett  and  Wells  remarked  to  me  that  if  their 
patients  would  submit  to  two  operations  they  would  always 
prefer  a  preparatory  iridectomy. 

Bowman  thus  expressed  his  faith  in  it:  "If  my  soul's 
salvation  depended  upon  the  success  of  a  cataract  extrac- 
tion, I  would  perform  a  preliminary  iridectomy." 

Not  a  few  authors  and  some  of  my  colleagues,  when  in- 
terviewed, favor  the  operation  upon  an  eye  when  its  fellow 
has  been  lost,  still  they  do  not  generally  practice  this  pre- 
liminary iridectomy.     Further  comment  is  unnecessary. 

Walton,  in  1860,  and  Mooren,  in  1862,  proposed  the  gen- 
eral adoption  of  a  preliminary  iridectomy  in  the  extraction 
of  cataract. 

Steffen  has  operated  by  this  method  since  1888,  Rose- 
brugh  of  Toronto  since  1885,  and  the  number  who  use  it  is, 
as  Landolt  says,  much  larger  than  we  suppose. 

Brockman  [Oph.  Rev.,  Aug.  '84),  advocates  the  prelim- 
inary iridectomy  in  general  debility  or  in  the  timid.  As  it 
inflicts,  at  one  time,  a  less  severe  injury  to  the  eye,  and 
affords,  thereby,  a  better  chance  of  recovery,  yet  he  prac- 
tices the  simple  operation. 

Prof.  Dor  declares  that  if  he  had  to  undergo  a  cataract 
extraction  he  would  have  a  preliminary  iridectomy. 

TJie  Combined  Operation. — A  director  of  one  of  the 
largest  hospitals  in  the  world  writes,  that,  at  the  hospital, 
he  operates  without  an  iridectomy,  but  in  private  practice, 
with  one  (Landolt). 

Many,  among  whom  are  Bobone,  Foucher,  Grut,  Han- 
sen and  Osi,  have  resumed  iridectomy  after  experimenting 
with  the  simple  operation  (L.). 

Pagenstecher's  advice  to  young  opthalmologists  is: 
"You  should  always  make  an  iridectomy  in  the  extraction 
of  cataract.  It  is  easiest  to  perform,  and  affords  the  best 
chance  of  restoring  vision." 

Daviel,  the  first  to  extract  cataract,  performed  in  1745 
the  simple  operation,  and  later  introduced  the  iridectomy, . 
thus  spoiling,  for  all  time,  the  fitness  of  the  word  "new"  as 
now  applied  to  the  former  procedure. 

Charles  Bell  Taylor  st&tes  ( Annales  (VocuJistique,  Feb., 
'95)  :  "The  modified  Graefe  is  to-day  the  favorite  opera- 
tion with  the  majority.     It  increases  the  chances  of  future 
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vision." — This,  while  he  practices  the  simple  operation! 

Simple  Extraction. — Roosa  states  (1889)  :  "It  is  the  op- 
eration most  frequently  performed  in  New  York." 

Graefe  writes  in  the  Archives  of  Ophthahnology ,  July, 
1892:  "It  has  obtained  less  of  a  foothold  in  Germany  than 
in  England,  France  or  America." 

Knapp  reasserts  in  the  ArcJnves  of  Ophthalmology,  April 
and  July,  1890:  "Simple  extraction  is  not  only  the  best  but 
also  the  safest  method  of  removing  cataract." 

It  will  not  be  denied  that  this  is  true,  for  the  operator  who 
has  been  so  fortunate  as  to  secure  a  third  series  of  100 
simple  extractions,  and  has  succeeded  in  reducing  the 
intercurrent  iridectomies  from  17  in  the  first  100  to  7  in 
the  third,  and  the  prolapses  of  the  iris  from  12  in  the  first 
to  8  in  the  third  series.  Schweigger,  Panas,  Gayet,  de 
Wecker,  Galezowski,  Snellen,  Teale  and  Knapp  are  among 
those  who  porform  the  simple  extraction. 

The  advocates  of  the  simple  operation  claim : 

1.  "If  successful,  it  preserves  a  central,  circular,  move- 
able pupil." 

I  reply  to  this:  Since,  in  most  persons,  the  upper  lid 
reaches  nearly  to  the  upper  border  of  the  normal  pupil,  a 
superior  colobomo  is  scarcely,  if  at  all,  noticeable. 

2.  "Acuteness  of  vision  is  greater." 

This  is  an  open  question.  Gayet,  in  195  operations  with 
iridectomy  and  in  195  operations  without,  got  an  average 
vision  in  each  class  of  \. 

Fuchs,  Graefe,  Haas,  von  Hippel,  Samelsohn,  Schiess, 
Swanzy,  Manz  and  Landolt  found  no  difference  in  the  two 
classes. 

Noyes  writes:  "The  summary  of  results  may  be  fairly 
taken  from  Schweigger's  statistics: 

"371  with  iridectomy :  Success  in  75.1  per  cent;  secon- 
dary cataract,  19.2  per  cent;  loss,  5.7  per  cent. 

"450  without  iridectomy:  Success  in  76.5  per  cent;  sec- 
ondary cataract,  19.1  per  cent;   loss,  4.4  per  cent." 

We  are  not  informed  whether  this  apparently  slightly 
more  favorable  result  of  the  latter  series  was  due  to  the 
judicous  selection  of  cases. 

Marshall,  the  curator  of  the  Royal  London  Ophthalmic 
Hospital,  has  furnished  us  with  one  of  the  most  valuable 
reports  of  the  result  of  cataract  extraction,  because  it  rep- 
resents the  different  operations  performed  on  a  large  num- 
ber by  the  various  members  of  the  staff. 
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From  1880  to  1893 : 

V=f  to  j%  in  the  combined  operations,  76.28  per  cent. ; 

"   in  the  simple  "  78.38  per  cent.; 

"       "    preliminary  iridectomy,     -     73.70   per    cent. 

V=2*k  to  ^\  =  about  equal  in  each  class. 

V=^%  to  counting  fingers:  Simple  operation,  2.47  per 
cent. ;  combined,  5.2  per  cent. ;  preliminary  iridectomy, 
6.69  per  cent. 

V=hand-movement  and  less:  Simple,  5.52  per  cent.; 
combined,  4.95  per  cent.;  preliminary,  5.99  per  cent. 

V=6%  at  least,  /.  e.,  successful  cases:  Simple,  91.97 
per  cent.;  combined,  89.81  per  cent.;  preliminary,  87.29 
per  cent.  Marshall  remarks:  "This,  I  take  it,  is  distinctly 
in  favor  of  operations  with  iridectomy.  These  figures  go 
to  prove  the  freqTient  observations,  that  cases  of  extraction 
without  iridectomy,  when  they  do  well,  give  the  best  re- 
sults; but,  should  any  complication  occur,  they  do  much 
worse  than  when  iridectomy  has  been  done," 

3.  "Eccentric  vision  and  orientation  are  better." 
Increase  of  pupillary  field  does  not  hinder  a  person  in 

getting  about.     Perhaps  the  opposite  would  be  the  case 
(Berlin). 

4.  "The  capsule  is  less  likely  to  be  incarcerated  in  the 
wound." 

5.  "It  is  a  shorter  operation  by  the  absence  of  an  iridec- 
tomy." 

We  may  remark,  the  eye  which  presents  a  preliminary 
coloboma  affords  the  same  advantage. 

6.  "There  is  no  hemorrhage." 

The  last  proviso  also  applies  to  this  statement. 

7.  "A  sort  of  accommodation  exists  with  a  round  pupil 
(Bell  Taylor)." 

There  is  no  accommodation  possible  in  aphakia  (Bon- 
ders and  Helmholtz) . 

8.  ''More  distinct  retinal  images  in  proportion  as  the 
pupil  is  smaller." 

Not  the  pupil,  but  the  opening  in  the  capsule,  is  the 
visual  aperture  (Landolt). 

9.  "There  is  less  dazzling." 

This  comparison  could  only  apply  generally  to  the  lower 
coloboma.  In  1876  Galezowski  was  operating  by  the 
lower  iridectomy,  and  we  did  not  hear  any  complaint  of 
dazzling  from  his  patients,  much  less  from  my  own  at 
any  time,  with  an  upper  coloboma. 
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10.  "Absence  of  a  wound  of  the  iris;  hence  there  is  less 
trauma  from  which  to  recover." 

In  preliminary  iridectomy  the  iridic  wound  has  recovered 
at  the  time  of  the  extraction. 

In  the  simple  operation  the  iris,  if  rigid,  is  not  free  from 
the  bruising  due  to  the  forcible  delivery  of  the  lens. 

11.  "An  intact  iris  is  said  to  retain  vitreous." 

Bull,  in  100  cases  of  simple  extraction,  had  escape  of 
vitreous  in  13.  Marshall  states  the  loss  of  vitreous  in  the 
simple  operation  to  be  2.99  per  cent. ;  in  the  combined  op- 
eration, 3.75  per  cent. ;  in  the  preliminary  iridectomy,  10.81 
per  cent.  He  attributes  the  10.81  per  cent,  to  the  un- 
soundness of  the  eyes. 

The  increased  pressure  required  to  deliver  the  lens  in 
the  simple  operation  and  the  large  incision  tend  to  pro- 
duce prolapse  of  the  vitreous. 

12.  "The  intact  iris  prevents  infection  of  the  interior  of 
the  eye." 

Recently,  the  absence  of  infection  after  all  methods  of 
extraction  is  probably  most  indebted  to  asepsis.  Marshall 
gives  suppuration  after  extraction  by  preliminary  iridec- 
tomy 1.58  per  cent.;  after  the  combined  operation,  1.72  per 
cent.,  and  after  the  simple  operation,  1.78  per  cent. 

Disadvarifages  of  fhe  Simple  Operation. — These  aread- 
mitted  by  such  advocates  of  the  simple  operation  as  Bull, 
Noyes,  Knapp,  etc. : 

1.  The  technique  of  the  operation  is  decidedly  more  dif- 
cult. 

2.  The  corneal  incision  must  be  larger,  as  the  presence 
of  the  iris  acts  as  an  obstacle  to  the  passage  of  the  lens. 

3.  The  necessity  of  a  rapid  section  to  avoid  the  wound- 
ing of  the  iris  renders  it  difficult  to  make  the  height  of  the 
flap  an  even  curve. 

4.  Sufficient  capsulotomy  is  not  so  easy. 

5.  More  difficult  to  remove  the  lens. 

6-  Posterior  synechia  more  frequent.  "In  60  per  cent, 
of  the  cases"  (Bull). 

7.  The  operation  is  not  applicable  to  all  cases. 

8.  Disposes  to  chronic  irido- choroiditis  (Eperon). 

9.  One-half  the  chance  of  a  clear  pupil  that  there  is  with 
a  coloboma  (Hansen  Grut). 

10.  Secondary  operation  more  frequent,  Knapp  per- 
forms this,  as  a  rule,  to  improve  vision,  and  thinks,  with 
Bull,  that  it  is  without  danger. 
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I  share,  with  others,  the  dread  of  operating  upon  a  tough 
secondary  membrane. 

Trousseau  had  2  per  cent,  of  iritis  in  cataract  extraction, 
and  no  case  of  suppuration  in  300  extractions,  while  he  had 
12  per  cent,  of  iritis  and  6.25  percent,  of  suppuration  after 
discission.  "Discission  is  demanded  in  |  of  simple  ex- 
tractions (Bull). 

11.  Requires  a  tranquility  of  which  many  patients  are 
incapable  (Manolesen) . 

The  conduct  of  the  patient  is  beyond  control. 

12.  Increased  astigmatism  (Noyes). 

13.  Last  and  greatest — prolapse  and  incarceration  of  the 
iris. 

Prolapse  of  the  iris  may  occur  in  any  eye  after  a  fault- 
less operation,  under  the  most  careful  after-treatment 
(Knapp) .  In  106  selected  cases  of  simple  extraction,  Little 
had  19  per  cent,  of  prolapse  of  iris.  In  322  cases  with 
iridectomy,  one  case  of  prolapse.  Swanzy  had  one  pro- 
lapse in  200  combined  operations.  In  451  simple  opera- 
tions Schweigger  had  8  per  cent,  of  prolapse.  In  his  last  200 
simple  extractions  Galzowski  had  only  one  prolapse.  C. 
S.  Bull  claims  he  rarely  has  hernia  after  extraction. 
Swanzy  had  only  1  per  cent  of  prolapse  in  200  combined 
operations. 

In  1169  simple  operations,  Brockman  (Madras),  had 
11.79  per  cent,  of  prolapse  of  iris,  and  yet  he  remarks, 
"with  due  precaution  there  is  not  much  likelihood  of  a  pro- 
lapse." 

Prolapse  of  the  iris  occurs  from  two  to  three  days  to  one 
week  after  extraction  (Hansen  Grut). 

Schweigger,  in  451  cases  of  simple  operation,  had  7.9 
per  cent  of  prolapse  of  iris.  Prolapss  of  iris  after  extrac- 
tion and  iridectomy,  0.87  per  cent;  without  iridectomy, 
13.86  per  cent.  (Marshall) . 

The  condition  of  the  eye  when  a  prolapse  has  occurred : 
(1)  No  healing  can  take  place.  (2)  The  road  is  open  to 
the  interior  of  the  globe  for  septic  organisms.  (3)  The 
prolapsed  portion  becomes  gangrenous  or  covered  with 
plastic  exudation.  (4)  An  iridectomy  must  be  done  under 
the  most  favorable  conditions.  (5)  After  excision  of  the 
iris  it  often  remains  entangled  in  the  wound.  (6)  The  eye 
is  liable,  in  consequence,  to  iritis,  sympathetic  ophthalmia, 
or  cystoid  cicatrix. 

Seconday  glaucoma  is  more  frequent  in  the  simple  op- 
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eration.  According  to  Marshall's  figures,  it  occurred  in 
the  combined  operation  in  0.42  per  cent.,  with  a  prelim- 
inary iridectomy  in  0.71  per  cent.,  and  in  the  simple  oper- 
ation, 1.17  per  cent. 

Charles  Bell  Taylor  holds  the  unique  opinion  (Lancet, 
Jan.  18th,  '96) ,  that  the  great  majority  of  the  subjects  of 
prolapse  are  no  worse  off  than  if  iridectomy  had  been 
done  in  the  first  instance. 

Cases  in  ivhich  prolapse  of  the  iris  occurred  after  ex- 
traction, and  their  results: 

With  iridectomy,  when  V  =  |  to  ^%  :  83.32  per  cent. ; 
without  iridectomy,  83.78  per  cent.  With  iridectomy,  when 
V=/otoO:  16.60  per  cent.;  without  iridectomy,  8.11  per 
cent.  With  iridectomy,  dnucleation,  0. ;  without  iridectomy, 
8.10  per  cent.  (Marshall). 

Advantages  of  the  comhined  operation  in  extraction  of 
cataract. — These  are  for  the  most  part  implied  in  the  list 
of  the  disadvantages  of  the  simple  operation : 

1.  Iridectomy  counteracts  a  secondary  iritis  (Schmidt- 
Rimpler) .  It  may  prevent  complications  which  would 
lead  to  inflammation  (Schweigger). 

2.  It  does  not  require  so  large  or  rapid  a  corneal  in- 
cision. 

3.  A  complete  capsulotomy  is  more  readily  made. 

4.  The  delivery  of  the  lens  is  more  easy  and  the 
"toilette"  more  perfect. 

0.  Fewer  secondary  cataracts  follow,  -and,  therefore, 
fewer  secondary  operations  are  necessary. 

In  130  extractions,  with  iridectomy,  Kiew  performed  only 
4  discissions;  7.7  per  cent,  discissions  in  extraction  with 
iridectomy;  14.2  percent,  discissions  in  simple  operation 
(Schoeler's  Clinic,  Berlin). 

6.  Prolapse  of  the  iris  is  rare — only  one  prolapse  in  500 
consecutive  operations  by  Tacke. 

7.  The  operation  is  adapted  to  complicated  cases. 

Haskett  Derby  performed  100  modified  Graefe  extrac- 
tions without  anaesthesia,  with  only  a  single  failure  ( T. 
Am.  Oph.  8oc.,  1881). 

Disadvantages  of  the  combined  operation. — These  are 
largely  suggested  in  the  advantages  of  the  simple  oper- 
ation : 

1.  It  prolongs  the  operation. 

2.  It  is  more  painful. 

3.  It  is  sometimes  complicated  by  hemorrhage.  In  221 
extractions,   with  iridectomy,  by  Strawbridge,  there  was 
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profuse  hemorrhage  into  the  chambers  in  seven  cases,  and 
in  three  of  these  the  operation  had  to  be  postponed. 

4.  Impaction  of  capsule  in  wound  more  frequent.  A 
horizontal  cystotomy  or  the  removal  of  a  large  piece  of  an- 
terior capsule  is  recommended  as  a  means  of  lessening 
this  tendency. 

Advantages  of  preUininanj  iridectomij. — There  is  a 
reasonable  excuse  for  the  consideration  of  an  Operation 
which  not  a  few  regard  as  the  safest  for  the  extraction  of 
cataract,  but  about  which  some  authors  (Mittendorf, 
Noyes,  Mayer,  de  Schweinitz,  Schweigger,  Fuchs  and 
Fick)  are  silent. 

1.  The  maturing  of  an  unripe  cataract  is  frequently 
hastened  (Snellen,  Becker,  Foerster,  Steffen).  I  have 
frequently  noticed  complete  opacification  of  the  lens  in 
two  to  four  weeks  after  the  iridectomy  in  patients  who 
could  count  fingers  at  three  to  six  feet  at  the  time  of  the 
operation. 

2.  The  diagnosis  of  the  character,  extent  and  size  of 
the  cataract  are  facilitated. 

3.  The  amount  of  self-control  possessed  by  the  patient  and 
his  probability  of  recovery  from  an  operation  are  indi- 
cated. Recently,  a  patient  was  so  uncontrolable  during 
the  iridectomy  that  chloroform  was  administered  for  the 
extraction,  which  was  smooth  and  successful. 

4.  During  the  extraction,  there  is  no  hemorrhage  from 
the  iris. 

5.  The  iris  is  not  wounded  by  failing  over  the  knife. 

6.  There  is  an  unobstructed  doorway  opened  for  the 
cystotomy  and  expulsion  of  the  lens  and  cortex. 

7.  The  iris  wound  has  healed,  leaving  only  the  corneal 
incision  to  unite. 

8.  There  is  no  pressure  trauma  of  the  iris,  as  in  the 
simple  operation. 

9.  The  operation  is  shorter  and  less  painful  than  the 
combined  method. 

10.  It  lessens  the  danger  of  iritis,  and  allows  the  cata- 
ract to  be  removed  befere  it  is  quite  mature  (Juler) . 

11.  It  is  the  operation  best  suited  to  complicated  cata- 
racts and  not  unsuited  to  any.  A.  v.  Graefe  performed  this 
operation  in  unfavorable  cases,  or,  when  a  former  opera- 
tion had  terminated  in  suppuration.  Steffen,  in  530  ex- 
tractions, has  had  much  fewer  cases  of  infection  in  his  op- 
erations with  preliminary  iridectomy  than  in  the  combined 
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operation.  Strawbridge  reports  (^  Trans,  ^m.  Oph.  8oc., 
1886)  251  cataract  extractions  in  which  preliminary  iridec- 
tomy was  performed  in  51  cases,  and  the  combined  opera- 
tion in  the  remainder.  I  find,  by  carefully  analyzing 
these  cases,  that  16  per  cent,  in  which  preliminary  iridec- 
tomy was  performed,  were  sufficiently  complicated  to 
affect  the  resultant  vision  and  success  of  the  operation, 
while  only  4.9  per  cent,  of  the  cases  of  combined  opera- 
tion were  thus  complicated. 

Notwithstanding  these  cases  of  preliminary  iridectomy 
are  so  heavily  handicapped,  they  finish  50  per  cent,  ahead 
in  average  vision, and  only  2.12per  cent,  behind  in  successes. 
The  average  vision  is  y%  in  the  extractions  with  preliminary 
iridectomy,  and  y^  i^^  *he  combined  operations.  The  total 
loss  in  the  former  being  9.43  per  cent.,  and  in  the  latter  7.30 
per  cent. 

12.  Preliminary  iridectomy  exposes  the  eye  least  to  a 
secondary  operation  (Pfleiiger). 

A  secondary  operation  is  more  dangerous  than  a  pre- 
liminary iridectomy  (Landolt). 

I  make  an  iridectomy  two  to  three  weeks  prior  to  an 
extraction.  In  case  of  urgency  there  need  only  be  an 
interval  of  a  few  days  between  the  iridectomy  and  ex- 
traction. "I  never  resort  to  any  other  method"  (Wolfe). 
Brockman  (Madras,)  performed  extraction  seven  days 
after  the  preliminary  iridectomy  in  33  cases. 

Diftadvanfages  of  a  jjreJiminary  iridectomij . — 1.  The  in- 
convenience of  two  operations.  Apart  from  the  incon- 
venience to  the  patient  of  two  operations,  and  of  the 
double  confinement  to  bed,  preliminary  iridectomy  can  be 
recommended  if  we  wish  to  act  with  the  greatest  certainty 
(Schmidt-Rempler).  As  to  confinement  to  bed  after  an 
iridectomy,  it  does  not  seem  to  me  in  the  least  necessary; 
in  fact,  it  may  be  safely  done  as  an  office  operation. 

2.  The  lengthening  of  the  confinement  of  the  patient. 
While  the  patient  may  be  discharged  in  two  weeks  after 
the  combined  operation,  a  week  after  the  preliminary  iri- 
dectomy he  may  be  allowed  to  return  home  if  convenient, 
or  wait  another  week  for  the  extraction. 

3.  The  question  of  two  risks  in  two  operations.  In  a 
conversation  Dr.  Knapp  raised  this  objection  to  preliminary 
iridectomy:  While  every  operation  involves  a  risk,  it 
seems  to  me  that  the  chance  of  recovery  is  increased  by 
dividing  the  trauma  between  two  operations,  that  the  eye 


PRELIMINARY  IRIDECTOMY.  227 

would  recover  more  certainly  from  a  small  corneal  wound 
and  an  iridectomy,  and  subsequently,  when  perfectly 
quiet,  from  a  large  corneal  wound,  than  from  a  large 
corneal  wound  and  iridectomy  inflicted  simultaneously. 

With  opinion  and  facts  so  much  in  favor  of  preliminary 
iridectomy,  we  can  account  for  the  scanty  trial  of  the 
method  only  on  the  ground  of  the  demand  of  patients  to 
be  returned  to  their  homes  by  lightning  express .  I 
do  not  deny  the  brilliant  success  of  cataract  extractions 
by  the  various  methods  at  the  hands  of  those  who  have 
very  large  opportunity.  Still  there  must  be,  inherent  in 
the  operation,  a  safest  and  best  way,  which  should  be 
adopted  by  the  majority  of  operators,  and  especially  by 
young  ophthalmologists,  for  whom  I  have  mainly  ventured 
to  consider  the  subject  of  preliminary  iridectomy. 


A  CASE  OF  METASTATIC  CHOROIDITIS  FOLLOW- 
ING PUERPERAL  SEPTICAEMIA. 

By  J.  Herbert  Claiborne,  M.  D. 

ADJUNCT      PROFESSOR      OF      OPHTHALMOLOGY      IX      THE     NEW    YORK 
POLYCLINIC  MEDICAL  SCHOOL  AND  HOSPITAL;  INSTRUCTOR  IN 
OPHTHALMOLOGY  IN  COLUMBIA  UNIVERSITY;    ASSIST- 
ANT SURGEON  TO  THE  NEW  AMSTERDAM  EYE 
AND  EAR  HOSPITAL,  ETC. 

Mrs.  F.,  aged  27,  primipara,  had  a  normal  labor.  Three  days 
after  labor,  fever  arose,  continued,  and  was  lowered  by  antipyretics. 
It  returned  as  soon  as  the  latter  were  discontinued.  The  diagnosis 
of  septic  infection  through  the  genital  tract  was  made.  Two  weeks 
after  the  commencement  of  the  fever  she  suddenly  noticed  that  she 
could  not  see  with  the  right  eye.  At  the  same  time,  the  eye  became 
much  swollen.  On  the  following  day  I  saw  her,  having  been  called 
in  consultation  by  Dr.  Robert  Campbell,  who  had  treated  her  since 
her  confinement. 

Status  ocnli  dextri — Lids  swollen,  bulba  conjunctiva  chemosed,  so 
that  folds  of  the  conjunctiva  projected  between  the  lids.  There  was 
then  a  sanious  secretion.  The  eyeball  was  verj'  prominent,  the 
cornea  clear,  the  aqueous  clear.  The  pupil  was  moderately  dilated 
and  fixed.  On  the  anterior  capsule  of  the  lens  there  was  a  dense 
mass  or  aggregation  of  white  dots,  which  were  distinctly  dry,  giving 
in  every  respect  the  appearance  of  an  ancient  or  congenital  opacifi- 
cation of  the  anterior  capsule.  Tension  was  normal.  No  reflex 
from  the  fundus  could  be  got.  V.  =  No  perception  of  light  by  ordinary 
means.  When  the  rays  of  a  candle  wer  focused  upon  the  pupil  a 
faint  light  was  perceived. 

Status  ocnli  sinistri. — No  swelling  of  lids  or  conjunctiva,  nor  pro- 
trusion of  eyeball.  The  eye  appeared  normal  to  superficial  examin- 
ation. The  pupil  reacted  to  light,  and  fingers  were  counted  at 
fifteen  feet.  Minute  exaniinutiou  with  bi-focal  illumination  dis- 
covered a  few  dry  spots  on  the  capsule  of  the  lens,  similar  to  those 
seen  in  the  right  eye.  The  fundus  reflex  by  candle  light  was  so 
slight  that  no  picture  could  be  seen. 

The  diagnosis  was  reserved,  and  atropine  was  ordered,  to- 
gether with  ice-cloths  for  the  right  eye.  The  following  daj^ 
the  pupils  were  fairly  well  dilated.  The  fundus  was  not  vis- 
ible in  the  right  eye,  but  a  reflex  from  the  ^'itreous  humor, 
yellow  as  gold  and  cloudy,  was  seen.  The  lens  was  partly 
opaque,  and  the  exudate  on  the  anterior  capsule  still  appeared 
as  on  the  preceding  day.  Chemosis  and  exophthalmos  less.  In  the 
left  eye  the  fundus  was  barely  visible,  the  vitreous  humor  was  hazy, 
and  the  opacities  in  the  lens  were  few,  apparently  on  the  anterior 
capsule,  and  dry  in  appearance.     The  fingers  could  still  be  counted 
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at  ten  to  fifteen  feet,  but  there  was  now  slight  exophthalmos,  some 
chemosis  and  swelling  of  the  lid. 

Metastatic  choroiditis  was  diagnosed,  and  an  unfavor- 
able prognosis,  both  for  sight  and  life,  was  given.  I  was 
dismissed  from  the  case,  but  was  called  again  in  consulta- 
tion ten  days  afterward.  The  chemosis  was  almost  gone 
in  both  eyes.  The  exophthalmos  was  less,  but  the  vision 
was  absolutely  extinguished  in  each  eye. 

In  the  right  eye  the  pupil  was  still  dilated,  as  if  by  atro- 
pine ;  there  was  a  yellow  mass  in  the  pupil,  and  to  some 
extent  on  the  iris,  as  if  the  lens  were  infiltrated  with  pus. 
The  aqueous  humor  and  cornea  were  cloudy.  Tension 
about  normal. 

In  the  left  eye  the  cornea  and  lens  were  more  cloudy 
than  in  the  right,  and  the  iris  was  scarcely  visible  by 
oblique  illumination.  The  patient  was  sinking,  and  the 
fever  continued,  but,  curiously  enough,  there  was  no  head- 
ache nor  delirium,  her  mental  powers  being  peculiarly  clear, 
I  retired  once  more  from  the  case. 

The  patient  was  seen  again  in  about  a  week  or  ten  days. 
V.=0  in  either  eye.  There  was  a  small  rupture  in  the  con- 
junctiva of  the  left  eye,  between  the  inferior  and  external 
rectus,  out  of  which  dribbled  a  muco -purulent  discharge. 
There  were  abscesses  in  the  arms  and  legs,  along  the 
muscles,  but  not  in  the  joints.  These  were  opened,  and 
much  pus  evacuated.  The  corneae  and  irides  were  clear, 
the  pupils  dilated  and  fixed,  but  a  yellowish  reflex  was 
distinctly  seen  in  each  vitreous  humor.  The  lenses  were 
nearly  clear.  The  patient  seemed  to  be  recovering,  and 
was  much  more  cheerful.  The  fever  was  kept  well  in  hand 
with  antipyretics.  In  a  week,  I  was  informed  by  the  fam- 
ily physician  that  the  patient  was  dead. 

In  the  American  Journal  of  Ohstetrict<  for  May,  1894,  and 
in  the  Medical  Xeivs  of  April  27,  1895,  Dr.  Casey  A.  Wood 
reported  a  case  of  metastatic  choroiditis  occurring  in  a 
woman  who  had  had  four  pregnancies.  Her  recovery 
after  each  pregnancy  was  good.  In  the  first  pregnancy 
the  child  was  born  dead.  In  the  second  the  child  lived, 
but  was  unhealthy.  The  third  resulted  in  miscarriage. 
The  fourth  child  was  born  dead  at  the  seventh  month. 
After  this  pregnancy  metastatic  choroiditis  appeared. 
The  patient  was  attacked  three  days  before  the  birth  by 
pain  in  the  eyes,  after  which  the  classical  picture  devel- 
oped.    The  lids  became  enormously  swollen,  the  eyeballs 
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protruded,  the  corneae  were  eaten  away,  and  from  the 
apertures  pus  oozed.  There  were  no  evidences  of  pyo- 
genic foci  in  any  other  portion  of  the  body.  Both  eyes, 
of  course,  were  lost,  but  the  patient  recovered,  and  still 
lives. 

The  literature  of  metastatic  choroiditis  following  septi- 
caemia is  far  from  large,  but  there  can  be  no  doubt  that  this 
disease  occurred  quite  frequently  in  the  days  before  asep- 
tic midwifery.  The  text-books  and  systems  on  the  science 
and  art  of  obstetrics  are  singularly  reticent  on  this  subject. 
Garrigues  makes  reference  to  it,  but  states  erroneously 
that  the  disease  commences  in  the  conjunctiva,  and  that 
pus  later  forms  between  the  choroid  and  the  retina.  Play- 
fair  also  devotes  but  little  space  to  its  discussion. 

In  the  monograph  entitled  Uterus  und  Aitge,  Salo  Cohn 
says  that  metastatic  choroiditis,  or,  as  he  describes  it, 
puerperal  panophthalmitis,  is  the  most  dreadful  and  severe 
disease-  of  the  eye  that  can  afflict  the  puerperal  woman, 
both  for  eyesight  and  for  life.  Salo  Cohn  also  says  that 
cases  of  this  affection  were  observed  as  early  as  1774,  by 
Tennon,  in  the  Hotel  Dieu  at  Paris, 

Virchow  was  the  first  to  point  out  the  embolic  character 
of  this  affection,  but  finds  it  difficult  to  say  whether  the 
retinal  or  choroidal  vessels  first  receive  the  pus. 

Kipp  of  New  Jersey,  in  the  American  Journal  of  the 
Medical  Sciences,  1884,  reports  a  case  of  unilateral  puer- 
peral metastatic  choroiditis  in  which  the  patient  recovered, 
but  the  eye  was  lost. 

Hirschberg  has  had  a  phenomenal  experience  in  observ- 
ing this  disease,  and  has  recorded  nine  cases,  all  of  w^hich 
were  bilateral,  and  in  all  of  which  both  eyes  and  life  were 
lost.  Wood's  case  is  one  of  the  few  in  which  both  eyes 
were  affected  and  recovery  took  place. 

Hirschberg' s  description  of  this  disease  is  so  nearly 
classical  that  it  is  entitled  to  transcription.  He  says: 
"The  eye  affection  usually  sets  in  between  two  and  three 
weeks  after  confinement.  There  is  a  sudden  loss  of  vision, 
cloudiness  of  the  vitreous  humor  and  of  the  eye-ground. 
After  one  or  two  days  there  is  intense  inflammation  of  the 
uveal  tract.  Exudation  shows  itself  in  the  area  of  the 
pupil,  pus  is  seen  in  the  anterior  chamber,  and  conjuncti- 
val oedema  and  pericorneal  injection  follow  the  blindness 
or  set  in  with  it.  Protrusion  of  the  eyeball,  with  restriction 
of  its  movements,  is  next  in  order.  Then  cloudiness  of  the 
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cornea,  and  rupture  of  it  or  the  sclera,  are  followed  by 
atrophy  of  the  entire  eyeball,  unless  death  soon  relieves 
the  patient." 

It  will  be  observed,  by  referring  to  my  case,  that  the 
symptoms  set  in  two  weeks  after  the  fever,  and  that  the 
patient  suddenly  noticed  that  blindness  in  the  right  eye 
was  present.  It  will  also  be  observed  that  I  referred  to 
exudate  upon  the  anterior  capsule  of  th?  lens.  This  ex- 
udate did  not  correspond  to  the  exudate  as  described  by 
Hirschberg  and  others.  In  my  case  it  was  distinctly  dry 
in  character,  so  much  so,  indeed,  that  it  gave  me  the  im- 
pression of  being  an  old  opacification  of  the  anterior 
capsule  of  the  lens.  This  occurred  in  both  eyes.  My 
case  differed  from  others  in  this  respect,  also,  that  the 
cornea  was  not  ruptured  at  any  time,  and  that  in  the  right 
eye  there  was  no  rupture  of  either  cornea  or  sclera,  but 
in  the  left  eye  there  was,  apparently,  a  rupture  of  the 
sclera  downward  and  outward  between  the  external  and 
inferior  recti  muscles.  At  least,  there  was  a  rupture  of 
the  conjunctiva,  and  sanguineus  pus  flowed  through  the 
aperture.  Unfortunately,  I  did  not  have  an  opportunity  to 
see  this  patient  just  before  her  death,  and  the  surgeon 
who  called  me  in  consultation  was  also  dismissed  from 
the  case  some  lime  before  her  death,  so  that  he  could  not 
give  me  any  information  as  to  the  condition  of  the  eye- 
ball at  that  time.  I  saw  the  case,  however,  sufficiently 
long  to  observe  that  the  symptoms  of  inflammation  had 
distinctly  disappeared,  so  that  the  cornea  and  iris  were 
both  clear.  The  lenses  were  also  clear,  and  only  a  dis- 
tinctly yellowish  retlex  could  be  seen  in  the  vitreous  hu- 
mor. 

My  case  was  likewise  characterized  by  the  development 
of  abscesses  along  the  long  bones  of  the  forearm,  the  leg 
and  the  thigh,  i.  e.,  abscesses  in  the  cellular  tissue.  There 
were  no  pyaemic  f oci  in  any  of  the  joints.  The  patient  did 
not  complain  of  the  heart,  and  I  was  not  able  to  detect 
any  symptoms  of  endocarditis.  During  the  whole  course 
of  her  illnsss,  as  long  as  I  had  her  under  observation,  she 
was  practically  without  pain  in  her  eyes  or  head,  and  she 
did  not  suffer  from  delirium.  In  fact,  she  was  singularly 
clear-headed. 

Symptoms  of  metastatic  choroiditis  that  follow  upon 
puerperal  septicaemia  are  in  no  wise  different  from  those 
that  follow  septicaemia  from  surgical  infection.     The  clini- 
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cal  histories  are  the  same.  At  one  time  it  was  supposed 
that  the  general  infection  of  the  system  by  pyaemic  foci 
in  puerperal  septicaemia  was  occasioned  through  the  endo- 
metrium, but  this,  however,  seems  to  have  been  laid  aside 
and,  although  it  is  certainly  possible  that  infection  may 
take  place  through  the  endometrium,  it  is  more  probable 
that  general  infection  occurs  through  wounds  or  rents  in 
the  genital  tract.  This,  indeed,  would  reduce  puerperal 
septicaemia  to  surgical  infection.  At  one  time  it  was  held 
that  puerperal  septicaemia  was  a  disease  of  itself,  such  as 
typhoid  fever,  or  some  other  distinct  individuality,  but 
we  now  recognize  it  to  be  nothing  more  than  surgical  in- 
fection. 

Hosch  found  organisms  in  the  vitreous  humor  that  closely 
resembled  leptothrix. 

Heiberg  discovered  micrococci  in  the  lymph  channels  of 
the  cornea. 

Leber  found  in  the  case  of  Wagenman  septic  foci  in  the 
cardiac  valves,  in  the  muscular  tissue  of  the  heart,  and  in 
the  kidneys.  The  microscope  showed  streptococci  in  the 
retinal  vessels  and  diapedesis  of  those  into  the  retina  and 
vitreous  humor,  likewise  masses  of  them  in  the  iris,  cho- 
roid, ciliary  body,  conjunctiva,  muscles,  and  orbital  tis- 
sues. In  the  left  internal  carotid  artery,  a  thrombus  of 
white  cQrpuseles  and  fibrin  was  found.  No  microbes, 
however,  were  found  in  this.  The  streptococcus  seems 
without  much  doubt  to  be  the  source  of  infection. 

There  have  been  those  who  have  undertaken  to  remove 
or  exenterate  the  eyes,  which  were  affected  by  metastatic 
choroiditis.  Meningitis  and  death,  possibly,  as  a  result 
of  the  operation,  have  followed  this  procedure  in  the 
hands  of  von  Grafe,  Knapp  and  Manhardt.  At  this  period 
it  is  hardly  probable  that  any  surgeon  would  advocate  this 
procedure. 

The  diagnosis  of  metastatic  choroditis  following  septi- 
caemia is  not  difficult  for  one  who  has  read  the  classical 
description  of  Hirschberg  carefully,  and  it  is  certainly 
not  possible  for  any  one  who  has  ever  seen  the  disease 
himself,  to  mistake  it  for  anything  else.  The  clinical 
picture  of  swollen  lids,  chemosis.  protrusion  of  the  eye- 
ball, limitation  of  movement,  together  with  the  suppurat- 
ing cornea  and  the  history  of  the  case,  clinches  the  diag- 
nosis beyond  peradventure. 

The  prognosis  in  all  cases  is  unfavorable,  both  for  life 
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and  for  eyesight.  Axenfeld,  in  the  Monafsschrift  fur 
Gehurtshulfe  und  fTi/naekologie,  page  516,  1895,  has  thor- 
oughly reviewed  the  subject.  The  disease  is  apt  to  affect 
both  eyes,  and  of  sixty-three  cases  collected  by  Axenfeld, 
twenty -two  were  bilateral. 

Bayer-Gimuto  found  that  of  the  double-sided  cases,  75 
per  cent,  had  endocarditis.  Of  the  one-sided  cases,  34  per 
cent,  had  endocarditis. 

Hirschberg  and  Hennius  state  that  with  rare  exceptions 
double -sided  metastatic  choroiditis  ends  in  death.  Of  41 
cases  of  one-sided  metastatic  choroiditis,  14  recovered  with 
life  and  27  died. 

The  following  conclusions  seem  warranted  from  a  study 
of  this  affection : 

(1.)  Metastatic  choroiditis,  or  suppurative  panophthal- 
mitis, may  follow  septic  infection  through  the  genital  tract 
after  labor. 

(2.)  As  a  rule,  both  eyes  are  affected,  although  one  alone 
may  be  affected. 

(3.)  The  disease  first  commences  in  the  uveal  tract, 
afterward  involves  the  vitreous  humor,  and  finally  is  ex- 
hibited in  great  swelling  of  the  lids,  with  chemosis  of  the 
conjunctiva,  and,  usually,  rupture  of  the  cornea  or  sclera, 
or  both. 

(4.)  The  prognosis  for  sight  is  bad  in  all  cases. 

(5.)  The  prognosis  for  life  is  worse  when  the  disease  is 
bilateral  than  when  it  is  unilateral,  and  is  bad  in  all 
cases. 

(6.)   Endocarditis  is  present  in  the  majority  of  cases. 

(7.)   Surgical  interference  is  distinctly  contra-indicated. 

39  W.  Thirty -sixth  Street. 
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By  William  H.  Wilder,  M.  D. 

PROFESSOR     OP  ■  OPHTHALMOLOGY,     CHICAGO     POLICLINIC;      OCULIST 
AND  AURIST  TO  COOK  COUNTY,   WESLEY    AND    CHICAGO    HOS- 
PITALS;      PATHOLOGIST      AND     ASSISTANT      SURGEON 
ILLINOIS   EYE   AND   EAR   INFIRMARY. 

Reflex  irido-plegia,  first  accurately  described  by  Argyll - 
Robertson,  whose  name  is  frequently  given  to  the 
phenomenon,  is  that  condition  in  which  the  pupil  is  inac- 
tive to  light,  but  contracts  promptly  in  efforts  of  accom- 
modation or  convergence.  There  may,  or  may  not,  be  loss 
of  accommodative  power.  The  condition  is  almost 
invariably  bilateral,  and  is  frequently  observed  in  Tabes, 
according  to  Gowers  in  80%,  according  to  Dillman  76% 
of  all  cases  of  the  disease. 

On  the  other  hand,  the  unilateral  form  is  extremely 
rare,  and  when  occurring  is  usually  dependent  upon  some 
exceptional  cause,  although  Gowers  says  he  has  observed 
it  in  Tabes. 

The  following  cases  came  under  my  observation,  singu- 
arly  enough  in  the  same  week : 

Case  1.  Mrs.  W.  P.  Aet.  28,  was  first  seen  by  me  April  1.3,  189G. 
She  stated  that  the  I'ight  eye  was  weaker  for  reading  than  the  left, 
and  that  print  appeared  blurred  and  smaller  with  that  eye  than  with 
its  fellow.  In  September,  1894,  she  first  noticed  that  the  right 
p'upil  was  larger  than  the  left,  which  condition  had  not  changed  in 
the  intervening  eighteen  months.  She  gave  a  good  family  history; 
her  father  and  mother  were  both  living  and  healthy,  and  two  broth- 
ers and  two  sisters,  all  she  ever  had,  were  in  good  health.  She. 
herself,  had  not  been  ill  since  the  age  of  11  years,  when  she  had 
scarlatina,  and  during  her  married  life  she  had  had  no  miscarriages 
nor  any  evidence  of  syphilis.  Her  only  child  had  died  when  it  was 
three  weeks  old,  of  some  infantile  malady.  As  far  as  she  knew  her 
husband  was  perfectly  healthy. 

The  right  pupil  measured  6  mm.  and  the  left  3  mm.  in  diameter. 
The  left  pupil  reacted  promptly  to  light,  and  also  to  accommodation  and 
convergence,  while  the  right  was  not  affected  by  light,  but  responded 
at  once  to  accommodation  and  convergence. 

R.  V.  =  5/5  H.  m.     Sph.  +  0.75. 
L.  V.  c    Cyl.  +  0.75,  90°  =  Vs- 

Right  eye  read  Sn.  1  at  10  cm.  with  Sph.  +  0.75  while  the  left 
read  Sn.  1  at  18  cm.  without  a  glass,  showing  some  impaii-ment  of 
the  accommodative  power  of  the  right  ej^e. 

The  fundus  in  each  eye  was  normal.  There  was  no  evidence  of 
paresis  of  any  of  the  external  muscles  of  the  eyeball. 
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Potassium  iodide  in  increasiug  doses  was  preseriVjed,  and  I 
watched  the  case  for  one  month,  during  which  time  there  was  no 
change,  and  then  she  disappeared  and  I  have  not  seen  her  again. 

Case  2.  This  case  is  quite  similiar  in  many  respects  to  the  pre- 
ceding one,  and  is  that  of  a  man  37  years  old,  in  good  health,  who 
consulted  me  in  regard  to  his  right  eye,  presenting  the  following 
history:  At  the  age  of  19  years  he  had  typhoid  fever,  and  he  con- 
tracted syphilis  eight  years  ago,  from  which  he  thought  he  had 
completely  recovered.  With  these  exceptions  he  has  never  been 
seriously  ill.  About  the  first  of  April,  1896,  he  noticed  indistinct 
vision  of  the  right  eye,  and  when  I  first  saw  him  on  the  15th  of 
April  the  right  pupil  was  larger  than  the  left,  measuring  5  mm.  in 
diameter,  as  against  3  mm.  of  the  left. 

The  right  pupil  does  not  react  to  light,  either  directly  or  consen- 
sually,  but  does  so  on  efforts  of  convergence  or  accommodation. 
There  is  impairment  of  accommodation  of  the  right,  which  reads  Sn. 

4  at  40  cm.,  while  the  left  can  read  Sn.  1  at  11  cm.  For  distance 
R.  V.  =  Vs!  L-  V.  =  5/5.  The  fundus  of  the  eye  is  normal. 
He  has  noticed  occasional  shooting  pains  through  the  arms  and  a 
slight  numbness  of  the  right  arm.  The  knee  jerks  are  normal  and 
there  is  no  ataxia.  In  a  dim  light  the  right  pupil  does  not  dilate  as 
readily  as  does  the  left,  but  remains  of  about  the  same  diameter, 

5  mm.,  as  when  exposed  to  the  strongest  illumination.  This  pheno- 
menon may  be  plainly  seen  in  the  evening,  and  seems  to  indicate 
that  the  mobility  of  the  dilator  fibers  of  the  iris  is  impaired,  and  con- 
sequently that  the  sympathetic  is  in  some  way  involved  together 
with  that  part  of  the  third  nerve  supplying  the  iris  and  ciliary 
muscle. 

In  1875  Hutchinson  described  a  group  of  symptoms, 
including  paralysis  of  the  ciliary  muscle  and  the  sphincter 
iridis,  to  which  he  gave  the  name  "ophthalmoplegia  interna" 
to  distinguish  it  from  paralysis  affecting  the  external  mus- 
cles, "ophthalmoplegia  externa,"  which  is  so  frequently  of 
central  or  nuclear  origin.  (Transactions  Medico-Chir. 
Soc,  London,  1878.) 

He  claimed  that  in  paralysis  of  these  isolated  internal 
muscles  of  the  eye  the  lesion  probably  exists  in  the  ciliary 
or  ophthalmic  ganglion  in  the  orbit,  w^hich  receives 
branches  from  the  third,  fifth  and  sympathetic  nerves  and 
distributes  these  to  the  iris  and  the  ciliary  body. 

Hosch,  Correspondenz  BJatt  f.  Sclnveiz.  Aevzte,  1888, 
No.  4,  describes  five  cases  of  unilateral  irido-plegia,  in  all 
of  which  there  existed  a  previous  history  of  syphilis. 

He  argues  that  the  lesion  in  such  cases  must  lie  in  the 
upper  part  of  the  nucleus  of  the  oculo-motor  nerve,  since 
in  no  other  place  do  the  nerves  controlling  the  iris  and  the 
accommodation  lie  so  close  together. 

Mooren  observed  in  1874  that  a  history  of  syphilis  ex- 
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isted  in  tw^o-thirds  of  the  cases  of  one-sided  paralysis  of 
the  iris  and  accommodation,  and  Alexander,  who  collected 
28  cases,  believes  that  it  belongs  to  the  late  manifestations 
of  syphilis,  and  is  always  of  central  origin.  Unfortu- 
nately for  the  solution  of  this  question  almost  no  oppor- 
tunities for  autopsy  on  such  cases  have  been  had.  It  has 
been  stated  that  in  an  autopsy  made  by  Alexander  on  a 
case  of  unilateral  irido-plegia  there  were  found  multiple 
foci  of  degeneration,  which  proves  nothing.  Hosch  refers 
to  a  case  of  Hutchinson's,  in  which,  at  the  necropsy,  there 
were  found  changes  in  the  nuclei  and  roots  of  the  third 
nerve  similiar  to  those  seen  in  the  roots  of  spinal  nerves 
in  a  case  of  muscular  atrophy. 

According  to  the  investigations  of  Duret,  the  branches 
of  the  basilar  artery  that  supply  the  nuclei  are  terminal 
arteries,  and  it  is  conceivable  that  a  narrowing  or  closure 
of  one  of  these,  either  from  a  local  endarteritis,  or  a  mi- 
nute clot  or  any  other  cause,  might  occasion  a  circumscribed 
area  of  degeneration  in  that  part  of  the  nucleus  supplied 
by  such  a  vessel. 

But  one  clinical  fact  remains  unexplained  by  the  state  - 
ment  that  all  cases  of  reflex  irido-plegia,  unilateral  as 
well  as  bilateral,  are  of  central  origin.  The  fact  is 
that  often  with  loss  of  contraction  to  the  light,  there  is  loss 
of  dilatation  in  the  dark,  as  illustrated  in  Case  2,  in  which 
the  pupil  remained  of  the  same  size  in  dim  as  in  bright 
light.  It  would  seem  as  if  the  sympathetic  which  supplies 
the  dilator  fibres  of  the  iris  were  involved  in  such  a  cese, 
and  if  so,  what  more  likely  than  that  the  lesion  is  located 
in  the  ophthalmic  ganglion  which  supplies  sympathetic  as 
well  as  motor  fibres  to  the  eyeball.  Eales,  Oj)hfh. 
Review  II.  p.  225,  records  a  case  of  one-sided  reflex  irido- 
plegia,  caused  by  a  blow  on  the  side  of  the  head,  followed 
by  extravasation  into  the  orbit.  It  is  hardly  to  be  doubted 
that  this  caused  pressure  on  the  ophthalmic  ganglion  or 
ciliary  nerves,  and  so  brought  on  this  condition.  A  small 
syphilitic  deposit  rightly  placed  in  the  orbit  might  accom- 
plish the  same  result,  and  I  am  inclined  to  look  upon  the 
second  case  reported  as  due  to  this  cause  rather  than 
to  a  nuclear  lesion. 

103  State  Street. 


A  CASE  OF  RECURRING  INTERSTITIAL  KERATITIS.  \ 

By  W.  a.  Martin,  M.  D., 

SAN   FRANCISCO. 

Recurring  interstitial  keratitis  is  not  of  very  frequent 
occurrence.  In  my  own  practice  and  experience  of  eight 
years  I  have  met  with  the  single  case  here  reported: 

I  was  first  called  in  consultation  to  see  the  patient  in  June,  1893. 
She  was  a  woman,  at  that  time  32  years  of  age,  raai-ried,  one  child 
living,  had  several  miscarriages(induced  artificially) ,  but  no  symptoms 
of  syphilis  discoverable.  The  family  physician,  a  thoroughly  com- 
petent man,  said  he  had  been  unable,  in  the  several  years  he  had 
attended  her,  to  find  any  syphilitic  taint.  She  had  had,  a  year  or  so 
previous,  a  pyo-salpinx,  which  had  discharged  through  the  rectum, 
but  no  other  ailment  of  any  particular  significance.  When  I  first 
examined  her  I  found  a  deep  injection  of  the  sclera,  above  the 
sclero-corneal  margin  of  the  right  eye,  the  irirs  reacted  sluggishly, 
the  media  were  clear  and  the  fundus  normal.  She  complained  of 
intense  pain  in  and  above  the  eye  and  of  photophobia.  It  had  every 
appearance  of  an  episcleritis,  but  a  few  days  later  the  cornea  became 
involved  and  an  interstitial  keratitis  developed  which  lasted  several 
months. 

The  treatment  was  that  usually  pursued  for  such  cases,  namely, 
mercurials  and  iodides  internally,  instillation  of  atropine,  warm  ap- 
plications, followed  by  massage  with  the  yellow  oxide  ointment 
locally.  When  the  patient  was  discharged  at  the  end  of  August,  the 
vision  was  '^/g  +  and  the  cornea  was  apparently  of  normal  clearness. 

In  May,  1894,  almost  a  year  later,  1  was  again  called  to  see  the 
same  patient.  I  found  the  right  eye  in  almost  the  same  condition  as 
when  I  first  saw  her  the  previous  year.  The  process  developed  in 
the  same  manner,  and  under  similiar  treatment  the  eye  was  restored 
to  a  normal  condition  in  about  four  months'  time. 

In  the  spring  of  1895  the  family  physician,  anticipating  a  return  of 
the  keratitis,  dosed  the  patient  with  liberal  doses  of  iodide  of  potash; 
whether  owing  to  this  precaution  or  not,  there  was  no  return  of  the 
trouble  in  that  year. 

In  July  of  1896,  I  was  again  called  to  see  the  same  patient.  I 
found  that  she  had  been  suffering  with  a  recurrence  of  the  same 
trouble,  dating  from  March.  The  cornea  of  the  right  eye  was  almost 
opaciue,  and  as  near  as  I  could  judge  there  was  a  posterior  synechia 
involving  the  greater  portion  of  the  free  margin  of  the  iris.  .  The 
family  physician  had  been  attending  the  eye,  following,  as  he 
believed,  the  same  routine  treatment  I  had  employed  the  previous 
years,  not  through  any  desire  of  his  own,  but  at  the  request  of  the 
patient,  who  did  not  wish  to  inciu*  the  extra  expense  of  a  specialist. 
He  said  the  trouble  had  progressed  favorably  until  a  few'  weeks 
before,  when  he  had  stopped  the  instillation  of  atropine  for  a  few 
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days.  The  iris  had  contracted,  but  he  was  somewhat  dismaj^ed  to 
find  when  he  renewed  the  atropine  that  the  pupil  would  not  dilate. 
He  had  not  ventured  on  any  stronger  solution  of  atropia  than  eight 
gi-ains  to  the  ounce.  I  used  mydriatics,  gradually  increasing  the 
strength  until  I  used  at  one  time  a  4  per  cent,  solution  of  atropine 
and  at  another  2  per  cent,  solution  of  scopolamine,  watching  the 
condition  of  the  patient  carefully.  At  the  same  time  I  massaged  the 
eye  with  the  yellow  oxide  ointment.  A  few  weeks  before  I  was 
called  in,  the  patient  had  contracted  whooping  cough,  so  the  family 
physician  concurred  with  me  that  the  constitutional  effects  of  the 
atropine  would  affect  that  trouble  favorably;  at  no  time  did  she  show 
any  symptoms  of  atropine  poisening  beyond  the  dry  throat,  as  I  Avas 
always  careful  to  keep  it  from  passing  through  the  duct.  This 
treatment  I  have  continued  off  and  on  for  the  past  six  months.  She 
had  to  stop  treatment  for  six  weeks  in  October  and  November,  dur- 
ing which  time  her  utenis  was  removed  on  account  of  a  carcinoma  of 
the  cervix.  She  recovered  without  any  complications  from  the  op- 
eration. At  present  the  cornea  is  hazy,  with  a  narrow  opaque  stripe 
passing  from  above  directly  across  the  center  of  the  pupil,  which 
interferes  very  much  with  the  vision.  There  are  two  quite  broad 
synechiae  involving  about  one-third  of  the  free  margin  of  the  iris. 
I  have  every  reason  to  believe  that  eventually  there  will  be  nearly,  if 
not  quite  normal  vision.  Probablj'  the  whooping  cough  and  the 
carcinoma  complications  have  been  instrumental  in  retarding  the 
progress  toward  recovery. 

A  curious  feature  in  connection  with  this  case  is  that  each  time, 
and  about  four  or  five  week  before  the  eye  trouble  manifested  itself, 
the  patient  complained  of  sharp  neuralgic  pains  in  the  left  arm  and 
in  the  left  side  of  the  face.  Before  the  first  attack  the  left  eye  was 
quite  swollen,  as  she  said,  with  neuralgia.  The  year  she  escaped 
there  were  no  pains  in  the  arm.  The  last  recurrence  she  predicted 
to  the  family  physician  an  account  of  these  pains;  he  was  skeptical, 
but  he  said  it  occurred  according  to  prophesy.  It  may  be  that  it 
was  simply  a  coincidence,  or  that  the  pains  were  also  a  local  manifes- 
tation of  a  constitutional  trouble. 

It  is  not  unusual  in  children  to  have  an  interstitial  kero- 
titis  attack  the  other  eye  a  year,  or  longer,  after  the 
recovery  of  the  first,  but  to  have  it  recur,  I  might  say 
annually,  in  the  same  eye,  as  in  the  case  of  my  patient, 
must  be  extremely  rare,  as  thus  far  I  have  been  unable  to 
find  any  similiar  case  reported  in  the  literature  to  which  I 
have  access. 

302  Stockton  Street. 
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CONSULTING   SURGEON   TO   THE   BRISTOL   ROYAL   INFIRMARY   AND     EYE 
DISPENSARY,   FORMERLY   LECTURER   ON  ANATOMY   AND    SUR- 
GERY AT  THE   BRISTOL   MEDICAL   SCHOOL. 

Fifty  years  have  passed  away  since  I  first  operated  on 
the  eye  as  assistant  surgeon  to  the  Bristol  Eye  Dispensary, 
and  a  most  interesting  history  might  be  written  descrip- 
tive of  the  many  great  changes  that  have    taken   place 
during  this  long  period,  not  only  in  the  number  and  nature 
of  the  operations,  and  the  general  treatment  of  eye  dis- 
eases, but  actually  in  the  diseases  themselves.     At  that 
time  the  operation  for  strabismus,  which  I   had  so  often 
seen  performed  by  Dieffenbach,  at  his  clinique  in  Berlin, 
had  become  established,   and  before  long  iridectomy  was 
brought  forward  as  a  cure  for  glaucoma,  a  disease  which 
had  up  to  that  date  proved  practically  incurable,  and  it 
encountered  at  first  a  certain  amount  of  opposition  and 
much    incredulity   as  to  its  beneficial  effects,   even  from 
some  of  the  highest  ophthalmic  authorities.     Before  that 
time  we  were  accustomed  to  perform  a  similar  operation, 
almost  always  with  much  success  in  the  case  of  closed 
pupil,  which  resulted  from  injury,   or  iritis,   or  sometimes 
after   cataract   extraction,    without   any   reference  to  the 
question  of  tension  of  the  eyeball ;   and  I  think  the  cases 
of  closed  pupil,  requiring  this  procedure,  were  much  more 
common  at  that  time  than  they  are  now;  and  soon  after- 
ward the  operation  of  intra-ocular  myotomy,  or  the  division 
of  the  ciliary  ligament,  was  introduced,  and  it  is  not  merely 
to  pose  as  a  Jandator  teiaporis  acti,  but  with  the  hope  of 
rescuing   from   oblivion    a   valuable   item    of    ophthalmic 
practice  that  I  write  these  lines;    for  the  operation  was 
very  successful  in  my  hands,  and  an  important  help  in 
many  cases,  and,   from  what  I  now  hear,  is  not  held  in 
such  high  repute  by  the  present  race  of  ophthalmic  sur- 
geons as  it  deserves. 

The  operation  is  simply  of  one  step  only,  from  half  a 
minute  to  a  minute  in  duration,  not  requiring  an  anaes- 
thetic, and  one  that  may  be  performed  on  an  out  patient, 
who  may  return  to  his  home  afterward.     The  only  instru- 
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ment  required  is  a  very  narrow  little  knife  (what  we  call  an 
"iris  knife")  with  a  blade  of  about  an  inch  in  length, 
slightly  convex  at  the  cutting  edge,  which  is  blunt  and 
rounded  for  about  the  first  third  next  the  handle,  very 
sharp,  with  a  perfect  point  and  with  the  straight  back 
rounded  and  thick  enough  to  be  quite  strong. 

The  surgeon,  standing  behind  the  seated  patient,  supports 
the  head,  raises  the  upper  lid  and  steadying  the  eyeball,  as 
in  the  extraction  of  cataract  by  an  upper  section,  for  a 
speculum  wound  be  quite  inadmissible,  with  the  back  of 
the  knife  close  to  the  cornea,  causes  the  point  to  enter  the 
globe  at  the  distance  of  about  a  line  from  the  lower  mar- 
gin of  the  cornea  and  downward  through  the  iris  close  to 
its  ciliary  border,  into  the  space  between  the  edge  of  the 
lens  and  the  sclerotic  and  then  by  pressing  forward  the 
little  knife  against  the  sclerotic,  until  it  partially  cuts  its 
way  through  the  ciliary  muscle  must  necessarily  be  divided. 
Before  the  instrument  is  withdrawn  it  should  be  very 
slightly  rotated  to  stretch  open  the  little  wound  and  allow 
a  free  escape  of  the  collected  fluid,  aqueous  huomr, 
and  any  blood  that  may  have  been  effused.  Sometimes 
there  is  a  very  free  flow  of  clear  water,  and  I  have  more 
than  once  known  it  escape  in  a  jet  on  account  of  the  great 
tension  of  the  eyeball,  and  sometimes  there  is  a  little  bleed- 
ing for  a  short  time.  The  wound  should  encroach  on  the 
sclerotic  to  a  small  extent,  and  afterward  the  eye  should  be 
very  lightly  bandaged  and  the  patient  kept  in  a  darkened 
room  for  a  day  or  two. 

For  the  beneficial  results  of  this  neat  and  simple  little 
operation  in  cases  of  disease  of  the  posterior  half  of  the 
eye,  I  think  we  may  claim  almost  as  much  as  iridectomy 
does.  When  the  latter  operation  was  first  introduced  it 
was  much  overdone,  for  the  results  in  glaucoma  were  so 
surprising  and  so  satisfactory  that  some  ophthalmic  sur- 
geons seemed,  by  this  practice,  to  imagine  that  it  could 
cure  anything.  It  is  now  much  more  restricted;  and 
although  the  success  of  cataract  extraction,  when  iridec- 
tomy is  first  performed,  is  almost  complete,  yet  I  believe 
that  the  removal  of  the  tension  of  the  eyeball  has  nothing 
to  do  with  the  good  result,  which  I  consider  due  to  the 
easy  delivery  of  the  cataract  through  the  enlarged  pupil 
and  the  impossibility  of  contraction  in  the  event  of  any 
inflammation  of  the  iris  coming  on .  All  my  cataract  -  extrac  - 
tion  cases  were  performed  in  the  old  style,  without  anaes- 
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thetics,  with  a  Beer's  triangular  knife,  making  an  upper  or 
lower  flap  of  the  cornea,  according  as  the  right  or  left  eye 
was  operated  on ;  and  it  happened  occasionally  that  the 
edge  of  the  iris  slipped  before  the  knife  and  could  not  be 
dislodged,  and  was  accordingly  shaved  off  on  completing 
the  corneal  section.  In  those  cases  I  always  had  very 
little  anxiety  as  to  the  result,  for  I  knew  that  they  would 
turn  out  well,  as  far  as  the  sight  was  concerned,  but  with 
a  deformed  pupil.  At  one  of  the  meetings  of  the  Ophthal- 
mological  Society  of  the  United  Kingdom,  of  which  I  was 
one  of  the  first  vice-presidents,  while  this  question  was 
being  discussed,  the  president,  the  late  Sir  Wm.  Bowman, 
said  to  me,  "There  is  always  something  to  be  said  in  favor 
a  central  and  circular  pupil." 

To  return  to  our  subject,  the  operation  of  intra-ocular 
myotomy ;  as  in  iridectomy  the  most  striking  results  are, 
perhaps,  in  cases  of  acute  glaucoma,  some  one  or  two  of 
which  I  will  briefly  narrate  as  a  sample  of  the  effect  of  the 
operation  in  my  hand,  and  there  are  other  results  to  be 
noticed. 

One  of  the  first  cases  iu  which  I  tried  this  plan  was  a  poor  woman, 
bUud  in  one  eye,  with  what  at  that  time  we  called  "amaurosis." 
She  was  under  various  local  and  g'eneral  treatment  for  sometime,  on 
this  account,  when  the  sound  eye  became  suddenly  dim.  The  pupil 
became  dilated  and  fixed,  biit  without  the  glistening  green  hue  of 
glaucoma,  and  she  complained  of  extreme  pain  iu  the  side  of  the 
head.  We  tried  the  usual  routine  in  such  cases,  viz.,  blisters,  mereu- 
rils  and  iodides  and  the  strong  Vin.  Opii,  dropped  into  the  eye, 
without  any  resvdt  except  that  she  grew  gradually  worse,  and  as  no 
treatment  gave  relief  I  determined  to  try  this  new  operation,  and 
accordingly  went  down  to  a  poor  little  house  in  the  subui'bs  where 
the  patient  had  a  room,  and  performed  myotomy  and  left  her.  We 
saw  nothing  of  her  for  some  weeks,  when  she  presented  herself  at 
the  dispensary,  but  so  altered  that  I  did  not  recognize  her  as  the 
same  person.  She  could  see  well,  and  the  change  in  her  appearance 
showed  the  difference  between  the  vacant  look  of  a  blind  person  and 
the  active  expression  in  the  eye  of  one  who  sees. 

In  the  year  1868  I  removed  the  left  eye  of  a  young  man  on  ac- 
count of  injury  and  sympathetic  ophthalmia;  and  his  right  eye  was 
at  that  time  affected  with  a  closed  pupil  and  the  bulging  and 
thickening  of  the  sclerotic  round  the  margin  of  the  cornea,  known 
and  described,  particularly  in  the  German  ophthalmological  works 
as  Staphyloma  Coporis  Ciliaris,  and  he  could  just  discern  the  light. 
His  condition  became  worse,  and  merelj'  with  the  view  to  relieve  the 
tension  and  pain  I  performed  a  myotomy,  and  he  went  back  to  the 
Union  Workhouse,  and  when  he  returned  after  a  considerable 
space  of  time,  the  eye  had  a  much  healthier  look,  and,  what  is  most 
noteworthy,  the  staphyoma  had  disappeared.  I  afterward  removed 
a  piece  of  the  iris  so  as  to  make  a  pupil,  and  he  regained   sight 
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enough  to  see  the  objects  about  him.  but  not  enough  for  any  work. 
An  interesting  and  important  result  of  this  operation  is  the  mode 
by  which  a  recurrence  of  the  disease  is  prevented.  The  healing  of  the 
little  wound  at  the  junction  of  the  cornea  and  sclerotic  and  iris  does 
not  usually  result  in  a  very  firm  cicatrix,  and  the  conjunctiva  makes 
a  very  thin  cover  over  it;  consequently,  if  there  is  a  tendency  to  the 
accumulation  of  the  fluid  it  usually  forces  its  way  through,  forming 
first  a  little  bladder  under  the  conjunctiva,  which  gives  way  and 
pours  out  the  collected  water  freely.  I  have  known  this  to  occur 
periodically  with  much  relief  to  the  patient,  the  eye  having  been 
uncomfortable  and  a  little  inflamed  for  the  previous  day  or  two;  and 
in  this  way  tension  was  relieved  and  sight  preserved. 

Another  result  of  this  operation  is  of  peculiar  interest,  namely,  its 
beneficial  effect  consequent  on  the  sympathy  between  the  two 
eyes,  and  of  this  I  am  so  convinced  that  I  have  many  times  operated 
on  a  sightless  eye  in  order  to  check  the  progress  of  disease  in  the 
other:  and  have  had  an  encouraging  amount  of  success.  The 
following  case  is  an  example:  A  maid  servant,  who  had  lost  one 
eye  completely  by  recurrent  iritis,  which  had  resisted  all  general  and 
topical  treatment  except  operation,  came  under  my  care  with  a  sim- 
ilar condition  in  an  acute  form  in  her  hitherto  sound  eye,  and 
although  she  had  suffered  only  for  a  few  days  the  sight  had  become 
extremely  dim.  I  applied  the  usual  treatment  but  without  much 
avail,  and  then  divided  the  muscle  in  the  sightless  eye.  Much  fluid 
escaped  and  the  next  day  she  said  she  was  better;  there  were  no 
more  outward  symptoms  and  the  recently  affected  eye  responded  to 
the  treatment  and  her  sight  was  at  last  completely  restored,  so  that 
she  could  read  and  follow  her  employment  with  comfort. 

I  might  multiply  cases  of  this  kind  which  are  of  much 
pathological  interest  in  connection  with  the  subject  of 
sympathetic  ophthalmia,  but  I  hope  I  have  written  enough, 
not  only  to  show  my  appreciation  of  intra-ocular  myo- 
tomy, but  to  induce  the  present  and  the  coming  race 
of  operating  ophthalmic  surgeons  to  give  it  a  trial  in  suit- 
able cases,  if  they  are  not  already  in  the  habit  of  using  it; 
and  it  would  please  me  much  to  hear  of  their  success. 


TWO  CASES  OF  ENUCLEATION  IN  PANOPTHHAL- 

MITIS. 

By  Thomas  R.  Pooley,  M.  D., 

SURGEON  TO  THE  NEW  AMSTERDAM  EYE  AND  EAR  HOSPITAL,  NEW 

YORK. 

The  questions  of  most  importance  in  ophthalmology,  as 
elsewhere,  are  mainly  those  of  a  practical  character,  and 
foremost  among  them  is  the  one  whether  enucleation  of 
the  eyeball  in  panophthalmitis  is  ever  justifiable?  It  is  to 
sustain  the  argument  that,  under  certain  limits,  such  pro- 
cedure is  not  only  justifiable  but  even  desirable,  and  the 
best  practice  to  which  w^e  can  resort  that  the  following  two 
cases  are  reported.  So  far  as  two  cases  can  go  to  prove 
anything  they  go  to  show  the  truth  of  this  assertion. 

They  are  only  selected  as  two  recent  ones,  but  are  by  no 
means  the  only  ones  in  which  the  writer  has  put  such 
confidence  in  this  position  as  to  practice  the  operation. 

The  postulate  that  the  operation  should  never  be  done 
in  the  active  stage  of  panophthalmitis  has,  we  think,  un- 
fortunately, been  too  generally  adopted. 

Thus  Dr.  Joseph  A.  Andrews,  who  is  himself  a  partisan 
of  the  operation,  in  an  excellent  paper  on  "Enucleation  of 
the  Eyeball  During  Purulent  Panophthalmitis,"  (N.  Y. 
Medical  Journal,  December  29,  1888),  reports  twelve 
consecutive  enucleations  of  the  eyeball  during  purulent 
panophthalmitis,  in  all  of  which  the  course  of  recovery 
was  uninterrupted  by  unfavorable  symptoms,  and  shows  that 
nearly  all  the  authorities  which  he  quotes  were  opposed  to  it, 
and  that  all  the  text  books  on  ophthalmology  voice  the 
warning  of  von  Graefe  against  the  enucleation  of  an  eye- 
ball, which  is  the  seat  of  acute  purulent  panophthalmitis. 

For  all  this,  and  rightly  too,  we  think,  betakes  exception 
to  this  generally  accepted  dogma.  It  is  not  my  intention 
to  go  over  again  the  ground  he  has  already  traveled,  in 
quite  a  masterly  way,  but  to  those  who  wish  for  more 
convincing  proof  of  the  soundness  of  the  position  for  which 
we  contend  we  refer  to  his  article. 

He  has  collected  in  tabular  form  all  the  cases  of 
death  (at  the  date  of  his  publication)  following  enuclea- 
tion 36  in  number  and  points  out  the  important  fact  that 
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meningitis  and  death  have  followed  in  the  wake 
of  purulent  panophthalmitis  when  enucleation  has 
not  been  performed,  and  that  it  has  followed  two 
enucleations,  in  which  the  globe  was  not  the  seat  of  puru- 
lent inflammation,  but  death  when  it  did  occur  in  such 
cases  was  due  to  purulent  meningitis  from  infection  of  the 
orbital  wound  at  or  shortly  after  the  operation. 

Leaving  then  for  the  moment  these  considerations  we 
beg  to  publish  in  support  of  such  practice  our  cases : 

Case  1.  J.  G-.,  a  young  man  of  22  years,  came  to  my  office  on  Feb. 
7,  1896.  Three  days  before,  while  striking'  a  chain  with  a  cold  chisel 
a  piece  of  steel  or  iron  flew  from  the  chain  and  struck  him  on  the 
left  eye.  The  accident  happened  in  the  morning,  and  in  the 
afternoon  of  the  same  day  he  went  to  the  Manhattan  Eye  and  Ear 
Hospital,  where  he  was  seen  by  one  of  the  surgeons,  who  did  not 
think  the  foreign  bodj'  had  penetrated  the  eye  and  cousequentlj-  al- 
lowed him  to  go  without  any  measures  to  remove  it.  In  the  evening 
the  eye  became  very  painful  and  the  severity  of  the  pain  rapidly 
increased,  at  the  same  time  the  lid  began  to  swell  and  the  eye  became 
very  red.  When  seen  by  me  there  was  great  swelling  of  the  lids, 
especially  the  upper  one,  intense  ocular  chemosis,  especially  down- 
ward and  outward,  where  the  conjunctiva  protruded  between  the 
palpebral  tissure.  By  focal  illumination  a  small  penetrating  wound 
was  to  be  seen  in  the  upper  outer  part  of  the  cornea,  a  little  to  the 
outer  side  of  its  vertical  meridian.  Its  margins  were  purulently 
infiltrated  ftnd  a  small  bead  of  pus  protruded  therefrom. 

The  pupil,  iris,  and  anterior  chamber  were  pui'ulently  infiltrated. 
He  was  suffering  from  the  most  severe  supra-orbital  pain;  had 
not  slept  at  all  through  the  night.  There  was  gastric  disturbance 
and  nausea,  and  his  temperature  was  99^.-,°.  The  same  afternoon  the 
eye  was  enucleated  under  ether,  at  the  New  Amsterdam  Eye  and 
Ear  Hospital.  The  operation  was  very  difficult  indeed,  on  account 
of  adhesion  of  the  eyeball  to  the  underlying  tissues,  and  had  to  be 
done  slowly  to  avoid  puncturing  the  globe.  There  was  a  good  deal 
of  hemorrhage,  and  it  was  impossible  to  comipletely  return  the  con- 
junctival stump  into  the  orbit.  A  pressure  bandage  was  firmly  applied 
and  the  patient  put  to  bed.  Throughout  the  operation  careful  use 
was  made  of  antiseptic  precautions,  and  a  solution  of  V)ichloride  1-500 
employed  to  irrigate  the  wound.  He  was  seen  the  next  morning  at 
8  o'clock.  Had  slept  all  night,  had  no  pain,  but  there  was  verj^  con- 
siderable tense,  brawny  swelling  of  the  lids,  and  the  conjunctiva 
protruded  from  between  the  lids.  In  the  afternoon  temperature  was 
99°  F,  pulse  60.  Felt  well,  had  a  good  appetite,  swelling  of  lids  and 
conjunctiva  the  same.  Wound  carefully  irrigated  with  bichloride 
solution  and  a  firm  pressure  bandage  applied. 

Feb.  9th,  3  p.  m.,  temperature  99V5°  F.,  pulse  70,  had  not  slept  so 
well;  less  swelling  of  the  lids,  the  upper  one  begins  to  show  natural 
wrinkles ;  the  purulent  discharge  less.  From  this  time  on  he  rapidly  re- 
covered. His  temperature  became  normal,  and  on  Feb.  14th  he  was 
discharged  with  a  good  stump.  The  eye  was  opened  immediately 
after  the  operation  by  an  equatorial  section. 
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The  whole  anterior  part  of  the  globe  was  filled  with,  and  the 
anterior  part  of  the  vitreous  streaked  with  pus,  in  the  densest 
part  of  which  laid  the  foreign  body,  a  small,  very  sharp,  angular 
piece  of  iron  or  steel  about  5  or  G  mm.  long. 

It  might  have  been  removed  by  an  electro-magnet  if  its  presence 
had  been  determined,  or  even  suspected,  before  suppui-ative  inflam- 
mation had  occurred. 

Case  2.  On  the  afternoon  of  July  4,  1890,  I  was  asked  to  see,  in 
consultation  with  Dr.  Helm  of  Sing  Sing,  a  man  39  years  of  age. 
who  had  been  injured  two  days  before  by  a  potato  which  had  been 
thrown  at  him,  and  which  struck  his  right  eye  with  great  violence. 

He  was  then  suffering  the  most  intense  pain  in  the  eye.  The  lids 
were  somewhat  swollen;  the  eye  was  vei'y  red;  the  ocular  eonjimc- 
tiva  chemotic ;  the  character  of  the  chemosis  such  as  to  suggest  a 
parenchj-matous  infiltration,  somewhat  like  that  seen  in  diphtheritic 
conjunctivitis.  There  was  a  deep-seated  central  opacity  of  the 
cornea,  preventing  ophthalmoscopic  illumination,  anesthesia  of  the 
cornea,  -(-  T.i  and  only  bare  pei'ception  of  light.  The  next  morning 
I  made  a  broad  upward  iridectomy-  with  a  Gi-aefe's  knife,  under 
ether,  in  the  Sing  Smg  Hospital,  and  left  the  patient  under  the  care 
of  Drs.  Helm  and  Minor.  His  pain  was  immediately  relieved,  but 
his  vision  did  not  return.  Contrary  to  all  advice  he  left  the  hospital 
too  soon,  and  went  to  work  in  the  field,  in  the  hot  sun,  with  his  eye 
uncovered. 

At  this  time  I  left  for  my  vacation  and  heard  no  more  of  him  until 
my  return,  when  I  heard  that  he  had  come  to  the  New  Amsterdam 
Eye  and  Ear  Hospital  on  August  15th,  with  panophthalmitis.  Enu- 
cleation under  ether  was  done  by  Dr.  J.  Herbert  Claiborn^^.  The 
enucleation  was  very  difficult  on  account  of  numerous  dense  constric- 
tions between  the  orbital  tissues  and  the  ball.  Strict  antisepsis  with 
a  solution  of  bichloride  1-4000  was  employed.  The  patient  made  a 
quick  recovery,  and  was  discharged  after  three  days  with  a  good 
stump. 

The  globe  was  opened  at  once  and  the  suppurative  process  was 
foimd  to  be  limited  to  the  anterior  part  of  the  vitreous,  which  was 
streaked  with  pus. 

Here,  then,  we  have  two  cases  of  purulent  panophthal- 
mitis, in  which  enucleation  was  made  after  the  purulent 
process  was  well  established,  in  each  of  which  a  speedy 
and  uneventful  recovery  took  place.  In  one  of  them, 
indeed,  the  slight  febrile  and  constitutional  symptoms 
which  had  already  developed  immediately  improved.  One 
of  the  most  forcible  arguments  for  making  enucleation,  it 
seems  to  me,  is  that  the  patient  is  at  once  relieved  from 
pain,  which  is  so  agonizing  in  character,  and  if,  as  is 
usuallj^  the  case,  he  is  a  working  man,  is  at  once  able  to 
resume  his  occupation. 

It  was  stated  at  the  begining  of  this  paper  that  we  favor, 
under  certain  circumstance,  this  procedure.  The  limi- 
tations are,  in  our  judgment,  then:  First,  when  the  puru- 
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lent  process  has  reached  too  great  a  height,  for  then  the 
operation  becomes  almost  practically  impossible  on  ac- 
count of  the  great  swelling  of  the  lids  and  the  conjunctiva, 
and  we  are  obliged  to  leave  the  process  to  nature,  or 
content  ourselves  with  making  incisions  into  the  globe  to 
evacuate  the  pus  and  relieve  the  pain.  It  is  conceivable, 
too,  that  at  the  very  height  of  the  purulent  inflammation, 
when  not  only  the  tissues  of  the  eye  are  full  of  pus,  but 
when  there  is  purulent  infiltration  of  the  tissues  of  the 
orbit  as  well,  we  may  incur  some  danger  in  enucleation. 
Second,  when  the  purulent  infiltration  begins  from 
behind  instead  of  from  the  anterior  part  of  the  eye,  as  in 
septic  irido- choroiditis,  there  is  much  more  danger  in  per- 
forming enucleation,  because  of  the  close  proximity  of  the 
process  to  the  optic  nerve,  and  the  consequent  increased 
liability  of  its  extension  through  the  nerve  sheath  to  the 
brain. 

We  would,  therefore,  express  it  as  our  conviction,  that 
in  all  cases  of  panophthalmitis,  which  begin  by  the  inva- 
sion of  the  anterior  parts  of  the  globe,  if  the  disease  has 
not  reached  too  intense  a  degree,  enucleation  is  the  best 
and  even  the  safest  treatment.  In  cases  of  metasta- 
tic origin  it  should  be  avoided. 

In  concluding  these  desultory  remarks,  already  much 
longer  than  we  intended  them  to  be,  we  would  refer  those 
who  may  be  interested  to  the  much  fuller  detail  of  all  the 
questions  involved,  both  pro  and  con.  to  the  elaborate  paper 
of  Dr.  Andrews,  to  which  reference  has  here  been  made. 
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VIII. 

ANOMALIES  OF  DIVERGENCE. 

Hypokinesis.  Divergence=Insufficiency.  Weakness  of 
the  diverging-  power  (Divergence-Insufficiency)is  charac- 
terized by  the  following  signs : 

For  Distance. — Esophoria  of  varying  amount  (usually 
2''-8''),  by  all  tests  (phorometer,  screen,  and  parallax). 
Associated  lateral  movements  normal.  Diverging  power 
very  much  reduced,  the  reduction  being  often  proportion- 
ate to  the  degree  of  the  esophoria  (  e.  g.,  with  an  esophoria 
of  3"  or  4°,  the  diverging  power  is  about  4  ,  and  with  an 
esophoria  of  S""  or  6°,  the  diverging  power  is  only  2") .  In 
the  typical  cases  of  this  anomaly,  however,  the  diverging 
power  is  disproportionately  low,  being,  for  example,  only 
2°  or  3",  when  the  esophoria  is  1  or  2  ;  and  being,  perhaps, 
only  3'  or  4^  when  there  is  orthophoria  or  actual  exophoria 
for  distance.  Exercise  of  divergence  with  prisms,  base  in, 
is  sometimes  associated  with  a  sense  of  decided  muscular 
strain. 

Prism -convergence  (adduction)  normal,  or  often  some- 
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what  deficient.  Exercise  of  the  convergence  often  gives 
rise  to  a  temporary  homonymous  diplopia,  and  the  latter 
may  also  in  some  cases  (particularly  when  the  diverging 
power  is  much  reduced)  occur  spontaneously,  or  be 
evoked  by  simply  placing  a  red  glass  before  one  eye. 

For  JSFear. — Signs,  unless  the  condition  is  associated 
with  a  convergence -insufficiency,  or  with  a  convergence - 
excess,  fairly  normal  (I.  e.,  slight  esophoria  or  exophoria, 
and  convergence  near-point  at  about  the  proper  distance) . 

In  its  oriiji)!  divergence-insufficiency  is  eith-er  idiopathic 
or  secondary  to  a  convergence-excess. 

Uncomplicated  idiopafJiir  divergence -insufficiency  is 
comparatively  rare,  and,  moreover,  some  of  the  cases  that 
would  seem  to  fall  in  this  category  are  probably  either 
really  secondary  to  some  disorder  of  the  vertical  muscles 
(elevators  or  depressors),  or  are  examples  of  a  spurious 
divergence-insufficiency,  /.  e.,  of  a  condition  in  which 
there  is  actual  weakness  of  the  externi  themselves,  either 
natural  or  produced  by  operation.  In  cases  of  the  latter 
kind  the  divergence  is  indeed  weak,  but  the  power  of  mak- 
ing lateral  movements  is  also  lessened,  and  hence  these 
cases  do  not  fairly  come  under  the  head  of  a  simple  im- 
pairment of  the  diverging  function. 

Complicated  idiopathic  divergence-insufficiency  is  more 
common.  In  these  cases  there  is  either  a  convergence- 
insufficiency,  which  has  developed  simultaneously  with  the 
disorder  of  divergence,  or  there  is  a  convergence  excess, 
which  is  the  result  of  the  latter. 

Secondari/  divergence  -  i  n><(iJ}iGiencii  develops  in  the  man- 
ner already  described  (see  Section  VII.)  from  a  progress- 
ively increasing  convergence-excess.  Cases  of  this  sort 
might  be  confounded  with  those  of  the  foregoing  category, 
'/.  e.,  those  in  which  a  primary  divergence-insufficiency  is 
followed  by  excessive  convergence  action.  The  distinc- 
tive points  between  the  two  may  be  stated  as  follows: 


PRIMARY  DIVERGENCE  -  INSUFFI 
CIENCY,  WITH  SECONDARY  CON- 
VERGENCE-EXCESS. 

Esophoria  for  distauee  inoder- 


PRIMARY  CONVERGKNCE-EXCESS, 
WITH  SECONDARY  DIVERGENCE- 
INSUFFICIENCY. 

Esophoria  for    distance  often 


ate  (not  over  8°),  and  may  be  less     great,    and  Avlien    small    usiially 
than  the  deficiency  in  the  diverg-  I  disproportionately  large  in  com- 


ing power  (abdnction) . 

Esophoria  for  near  small  and 
nsnally  less  tlian  that  for  dis- 
tance. 

Condition  stationary. 


parison  with  the  deficiency  of  di- 
verging power. 

Esophoria  for  near  nsnally 
greater  than  for  distance. 

Condition  often  progressive. 
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The  CO ;n-.sr  pursued  by  a  divergence -insufficiency  is  in- 
dicated in  what  has  already  been  said.  The  idiopathic 
variety  shows  but  little  tendency  to  change,  the  amount  of 
esophoria  and  of  divergence -weakness  often  remaining  the 
same  for  years.  This  variety  frequently  becomes  compli- 
cated with  a  condition  of  convergence-excess,  which,  how- 
3ver,  also  remains  of  moderate  degree.  On  the  other  hand, 
a  divergence-insufficiency,  which  is  secondary  to  a  con- 
vergence-excess, is  often  progressive,  the  advance  contin- 
uing in  many  cases  until  a  moderate  deviation  is  converted 
into  a  marked  and  constant  strabismus  convergens. 

The  .^i/)npi<>iiis  of  a  divergence -insufficiency  are  often 
very  troublesome.  Asthenopia  as  a  result  of  near  work  is 
not  so  much  complained  of,  unless  there  is  a  simultaneous 
convergence-insufficiency,  but  headache  and  other  more 
remote  reflex  pains,  a  sense  of  constriction  in  the  head, 
stomach  disturbance,  general  inertness  and  lassitude,  and 
even  interference  with  the  general  nutrition  are  often  met 
with.  Spontaneous  diplopia  may  also  occur,  being,  nat- 
urally, more  marked  for  distance  than  for  near.  One 
peculiarity  in  the  symptoms  is  that  headache  and  pro- 
nounced asthenopic  sensations  (feeling  of  strain  and 
tiring  in  the  eyes),  together  with  a  sense  of  confusion  and 
dullness  in  the  head,  are  especially  apt  to  be  produced  by 
looking  long  and  intently  at  distant  objects,  particularly 
when  moving  or  when  brightly  illuminated.  Such  symp- 
toms are  hence  often  occasioned  by  watching  a  theatrical 
performance,  a  ball-match,  a  procession,  or  a  moving 
throng  of  people.  (Panorama-asthenopia,  or  panorama- 
headache  of  Bennett.)^ 

The  ti-eafmtnf  of  divergence-insufficiency  presents  many 
•  difficulties,  the  condition  being  intractable  and  the  result 
uncertain. 

Direct  exercise  of  the  divergence  with  prisms,  base  in, 
has  not,  in  my  experience,  been  of  the  least  avail.  Exer- 
cise by  the  performance  of  systematic  lateral  movements 
of  the  eyes  seems  unphysiological,  inasmuch  as  it  is  the 
externi  that  are  thus  practiced,  and  not  the  function  of  di- 
vergence per  se,  and,  moreover,  in  these  movements  the 
interni'  are  practiced  along  with  the  externi.  Some,  how- 
ever, seem  to  have  obtained  good  results  by  this  method. 

The  constant  wearing  of  prisms,  base  out,  is  in  most 
cases   a  dangerous  expedient,  as  tending  to  cause  disuse 

^  Annals  op  Ophthalmology,  January,  1897. 
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and  a  consequent   further   enfeeblement  of  the  abducting 
power. 

If  an  operation  is  resorted  to,  it  should,  in  the  idiopathic 
cases  at  all  events,  be  an  advancement  of  the  externi 
rather  than  a  tenotomy  of  the  interni.  The  latter  opera- 
tion by  itself  is  almost  always  nugatory,  the  condition 
tending,  after  a  temporary  period  of  improvement,  to  re- 
turn to  its  original  state.  Moreover,  the  tenotomy,  if 
thorough  enough  to  be  efficacious,  is  liable  to  substitute  for 
the  unpleasant  asthenopia  for  distance  an  almost  equally 
annoying  asthenopia  for  near.  In  the  secondary  cases, 
however,  or  wherever  a  marked  convergence-excess  is 
present,  tenotomy  of  the  interni  may  be  performed ;  but 
even  then  it  is  preferably  combined  with  advancement  of 
the  externi, 

Hyperkinesis.  Divergence=Excess.  Over-action  of  di- 
vergence ( Divergence- Excess)  is  marked  by  the  following 
signs : 

For  distance.  Exophoria,  usually  marked  (from  4^  up- 
ward) with  noticeable  deviation  out  behind  the  screen. 
Associated  lateral  movements  normal.  Diverging  power 
excessive  (over  9  ),  the  excess  over  the  normal  amount  of 
6^  or  8^  being  often  roughly  proportioned  to  the  degree  of 
the  exophoria,  but  sometimes  being  disproportionately 
larger.  Prism -convergence  (adduction)  in  uncomplicated 
cases  normal,  although  possibly  jierformed  with  difficulty 
at  first.  Crossed  diplopia  for  distance  often  occurring 
spontaneously,  or  producible  at  will. 

For  near.  Conditions,  unless  a  convergence-insuf- 
ficiency also  exists,  fairly  normal  (/.  e.,  exophoria  less,  or, 
at  all  events,  not  much  greater,  than  for  distance,  and  near 
point  of  convergence  about  in  its  normal  situation) . 

A  divergence -excess  may  either  be  primary  in  origin  or 
be  secondary  to  a  convergence-insufficiency. 

Primanj  divergence -excess  occurs  not  infrequently  as 
an  uncomplicated  affection,  but  still  more  often  is  asso- 
ciated with  a  vertical  deviation  (which  may  really  stand 
in  genetic  relation  with  it) ,  or  with  a  consecutive  converg- 
ence-insufficiency, It  may  also  be  associated  with  a 
convergence-excess.  I  have  observed  several  instances  of 
this  latter  combination,  in  which, with  exophoria  for  distance 
and  a  high  diverging  power,  there  was  also  excessive  power 
of  convergence,  and  either  actual  esophoria  for  near,  or  at 
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least  an  exophoria  slight  in  amount,  and  much  less  than 
that  for  distance. 

The  development  of  a  secoiidar>i  divergence-excess  from 
a  convergence-insufficiency  has  already  been  traced  (see 
Section  VIII).  These  cases,  like  the  simple  ones  of  con- 
vergence-insufficiency which  represent  only  a  less  ad- 
vanced stage  of  the  same  process,  often  show  complicating 
insufficiency  of  the  vertical  muscles.  Indeed,  as  before  re- 
marked, this  last-named  condition  would  seem  to  consti- 
tute the  real  cause  of  the  divergence  which  takes  place, 
first  for  near  and  then  for  distance. 

The  differential  points  between  a  primary  divergence - 
excess  with  a  secondary  convergence-insufficiency  and  a 
primary  convergence -insufficiency  with  consecutive  di- 
vergence-excess are  as  follows: 


PRIMARY  DIVERGENCE  -  EXCESS 
WITH  SE  :'.0NDARY  CONVERGENCE- 
INSUFFICIENCY. 


PRIJIARY  CONVERGENCE-INSUFFI- 
CIENCY WITH  SECONDARY  DI- 
VERGENCE-EXCESS. 


Exophoria  for  uear  much  great- 
er than  for  distance. 

CouYerging  power  greatly  af- 


Recessiou  of  conYergeuce  near- 
point  marked. 
Often  markedly  progressive. 


Exophoria  aljout  eqnal  for  dis 
tauee  and  near. 

Converging  power  and  prism 
convergence  not  excessively   af-  |  fected. 
fected. 

Recession  of  convergence  near- 
point  moderate. 

Condition  shows  little  tendency 
to  pi'Ogress.  ' 

As  above  stated,  cases  of  primary  divergence -excess 
show  but  little  tendency  to  progress.  I  have  had  one 
such  case  under  observation  for  over  nine  years,  in  which 
the  divergence,  although  large,  has  shown  but  moderate 
fluctuations — indeed,  may  be  said  to  have  remained  prac- 
tically unchanged—  during  the  whole  time.  Cases,  on  the 
other  hand,  of  secondary  divergence-excess  are  often  prog- 
gressive,  a  moderate  degree  of  exophoria  developing 
gradually  into  a  marked  divergent  squint. 

The  si/mpfo)iis  presented  by  a  case  of  divergence -excess 
are  frequently  slight.  The  most  troublesome  are  those  due 
to  an  associated  convergence-insufficiency,  and,  if  this  is 
absent,  the  patient  may  complain  of  nothing  except  possi- 
bly of  a  spontaneously  occurring  crossed  diplopia  for  dis- 
tance, or  of  the  deformity  occasioned  by  the  noticeable  de- 
viation of  the  eyes.  Headache  and  asthenopia  may,  how- 
ever, also  occur. 

The  treat  nieiit  of  a  divergence -excess  will  be  addressed 
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mainly  to  the  correction  of  the  refraction  and  to  the  relief 
of  an  associated  convergence-insufficiency.  If  an  opera- 
tion is  performed,  tenotomy  of  the  externi  may  be  done; 
but  it  will  often  have  to  be  supplemented  by  systematic 
exercise  of  the  convergence  and  even  by  advancement  of 
the  interni. 

IX. 

ANOMALIES  OF  SURSUMVERGENCE. 

Hypokinesis,     Sursumvergence=Insufficiency.     It  is  not 

certain  whether  sursumvergence,  /.  e.,  the  separation  of 
the  visual  lines  in  a  vertical  plane,  is  ever  performed  by 
the  eyes  in  the  execution  of  normal  movements.  It  seems, 
however,  likely  that  some  such  action  may  be  serviceable 
incidentally  in  the  act  of  elevating  or  depressing  the  eyes. 
If  so,  great  impairment  of  the  sursumvergence  would  con- 
stitute a  serious  deficiency.  As  far  as  I  have  seen,  how- 
ever, limitation  of  sursumvergence  appears  to  have  no 
special  injurious  effect. 

Those  who  regard  the  amount  of  sursumvergence  as  a 
measure  of  the  strength  of  the  elevators  and  depressors 
(which  it  surely  is  not)  lay  more  stress  than  I  have  done 
on  the  limitation  of  this  function,  and  recommend  system- 
atic exercise  of  the  latter  by  means  of  prisms,  base  up  or 
down,  in  cases  where  it  is  subnormal.  I  have  had  some 
experience  with  these  methods,  but  not  enough  to  enable 
me  to  speak  with  assurance  as  to  their  value.  My  results, 
such  as  they  were,  have  not  led  me  to  expect  much  fro^ 
training  of  this  sort. 

Hyperkinesis.  Sursumvergence=Excess.  Excessive  power 
of  sursumvergence  is  observed  in  many  patients  affected 
with  hyperphoria  and  particularly  in  myopes  who  have  an 
artificial  hyperphoria  from  wearing  ill-fitting  concave 
glasses.  The  latter,  as  they  shift  in  various  positions, 
produce  prismatic  effects  changing  in  degree  and  in  direc- 
tion, and  hence  requiring  a  variable  effort  to  overcome  the 
diplopia  to  which  they  would  naturally  give  rise.  This 
constant  exercise  gives  rise  often  to  a  considerable  in- 
\  crease  in  the  power  of  sursumvergence,  the  latter  some- 
times attaining  10   or  more. 

A  true  sursKmrerr/tixT-exress,  {.  e.,  a  state  of  habitual 
divergence  of  the  visual  lines  in  a  vertical  plane,  due  to 
excess  of  sursumvergence  action,   constitutes  one  of  the 
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varieties  of  hyperphoria,  and  probably  accounts  for  some 
of  the  eases  of  strabismus  sursumvergens  and  strabismus 
deorsumvergens.  These  cases  must  not  be  confounded 
with  a  similar  vertical  deviation  due  to  paresis  or  insuf- 
ficiency of  some  of  the  individual  muscles.  The  differen- 
tial diagnosis  between  the  two  will  be  established  by  mak- 
ing the  screen  and  diplopia  tests  in  different  portions  of 
the  field  of  fixation,  when,  if  there  is  an  insufficiency  of 
any  individual  muscle,  a  deviation  or  a  diplopia,  showing  a 
characteristic  increase  in  some  one  direction  of  the  gaze, 
will  be  found  to  exist  (see  Section  VI) . 

In  sursumvergence- excess  either  the  right  or  the  left 
visual  line  may  be  habitually  higher  than  the  other  (right 
and  left  JiyperpJioria  ),  or  each  alternately  may  be  higher 
(  aJfernating  hi/j)erpJioria  ).  If  the  deviation  is  considera- 
ble and  not  habitually  overcome,  the  condition  is  known 
as  a  vertical  squint  ('A//i>e;*/roj'jm  ^  which  again  is  called 
right  or  left  hypertropia,  according  as  the  right  or  the  left 
visual  line  is  above.  Vertical  squint  is  also  classified  into 
strabismus  sursuntverf/ens  when  the  lower  eye  is  the  one 
that  habitually  fixes,  and  sfrabisnius  deorsuutvergens  when 
the  upper  is  the  fixing  and  the  lower  the  non-fixing  eye. 

Regularly,  in  such  cases,  the  deflection  follows  the  law 
of  associated  movements.  That  is,  if  the  right  eye  devi- 
ates up  behind  the  screen  when  the  left  eye  is  fixing,  the 
latter  will,  when  the  screen  is  shifted  so  as  to  cover  it, 
move  down  in  company  with  the  right,  which  now,  being 
uncovered,  is  descending  in  order  to  get  into  the  position 
of  fixation.  In  certain  remarkable  cases,  however,  the 
deviation  ofhoth  ei/es  is  up  ( anatropia  ),  or  of  both  eyes  is 
down  (catatropia  )  behind  the  screen.  That  is,  if  the  right 
eye  deviates  up  behind  the  screen  when  the  left  is  fixing, 
the  latter,  as  soon  as  the  screen  is  shifted  and  the  right  eye 
moves  down  to  get  into  the  fixing  position,  will  move  up. 
In  this  case  the  visual  lines,  instead  of  remaining  at  a  con- 
stant angle,  as  in  the  case  before  cited,  will  approximate 
until  they  become  parallel,  and  will  then  diverge  in  the  op- 
posite direction. 

Stevens  ( Annales  d" ocidistique,  CXIII.,  3,  April,  1895,) 
was  the  first  to  carefully  study  these  cases  and  call  them 
by  the  names  above  given.  ^    His  view  of  them  is  that  they 


^Schweigger,  to  be  sure  (Arch.  f.  Aucfenheilk.,  XXIV.,  .3-4,  1894), 
mentions  such  a  case,  but  without  attempting  any  explanation  of  the 
phenomenon. 
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are  due  to  the  fact  that  initial  elevation  or  initial  depres- 
sion of  both  visual  lines  (  i.  e.,  an  excessive  sursumversion 
or  deorsumversion)  is,  in  these  anomalous  cases,  the  nat- 
ural state,  to  which  each  eye  tends  to  return  when  not 
used  for  vision.  But  the  condition  may  also,  and  perhaps 
more  plausibly,  be  ascribed  to  a  spasm  of  sursumvergence, 
or  rather  of  the  action  opposed  to  sursumvergence  (that, 
namely,  by  which  the  visual  lines,  when  vertically  di- 
verged, are  brought  together  again). 

X. 

ANOMALIES  OF  ROTATION-MOVEMENTS. 

Anomalous  conditions,  in  which  divergence  or  converg- 
ence of  the  vertical  meridians  of  the  two  corneae  (other  than 
the  physiological  divergence  which  occurs  when  the  visual 
lines  are  converged)  have  been  described  by  Savage.  His 
views,  however,  although  urged  with  much  plausibility,  are 
still  far  from  being  demonstrated.  It  seems  likely  that 
these  conditions,  if  they  exist  at  all,  are  rare  and  of  com- 
paratively little  significance. 

XL 
RECAPITULATION. 

The  conditions  that  I  have  sketched  embrace  all  the  dif- 
ferent deviations,  both  manifest  and  latent,  that  are  usu- 
ally described.  As  the  system  of  classification  here  pro- 
posed differs  radically  from  that  generally  employed,  it 
may  be  well,  in  a,  brief  recapitulation,  to  show  the  points  of 
contact  between  the  two. 

The  ordinary  classification  divides  deviations  into  Out- 
ward (or  divergent).  Inward  (or  convergent),  and  Vertical 
(upward  or  downward). 

These  deviations  may  be  due  to  the  following  causes : 

SUMMARY    OF    DEVIATIONS. 

I.  Inward  Deviations  (Esophoria,  Convergent  Strabis- 
mus) may  be  due  to :   ■ 

a.  Over-action  of  one  or  both  internal  recti  or  of  the 
other  adductors  of  the  eye  (superior  and  inferior  recti). 

b.  Under-action  of  the  external  rectus  or  of  the  other 
abductors  (the  obliques). 
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c.  Under-action  of  the  center  for  producing  divergence 
movements  (divergence -insufficiency). 

d.  Over-action  of  the  center  for  producing  convergence 
movements  (convergence-excess,  which,  in  turn,  may  or 
may  not  be  due  to  excessive  accommodative  action). 

e.  Two  or  more  of  the  above  causes  combined. 

II.  Outward  Deviations  (Exophoria.  Divergent  Strabis- 
mus) may  be  due  to : 

a.  Under-action  of  the  internal  rectus  or  of  the  other 
adductors  (superior  and  inferior  recti). 

h.  Over -action  of  the  external  rectus  or  of  the  obliques. 

c.  Under-action  of  the  center  for  producing  convergence 
movements  (convergence-insufficiency,  which,  in  turn, 
may  or  may  not  be  due  to  insufficiency  of  accommodative 
action.) 

d.  Over-action  of  the  center  for  producing  divergence 
movements  (divergence -excess) . 

e.  Two  or  more  of  the  above  causes  combined. 

III.  Upward  and  Downward  Deviations  (Hyperphoria, 
Strabismus  Sursumvergens  and  Deorsumvergens)  maybe 
due  to: 

a.  Over -action  of  an  elevator  or  depressor  muscle. 
h.  Under-action  of  an  elevator  or  depressor  muscle. 

c.  Both  of  the  above  causes  combined. 

d.  Sursumvergence-spasm,  either  uncomplicated  or  com- 
bined with  under-action  or  over-action  of  an  elevator  or 
depressor. 

IV.  Mixed  Forms  (Hyperphoria  combined  with  Exopho- 
ria, Hyperphoria  combined  with  Esophoria,  and  Esophoria 
in  one  part  of  the  field  of  view  combined  with  Exophoria  m 
another)  are  frequent. 

The  differentiation  of  these  separate  groups  included  un- 
der the  above  general  heads  is  readily  made,  for  all  have 
well-marked  signs  which  are  detailed  in  the  foregomg 
sections  (V.-VIII.).  The  diagnosis,  indeed,  can  in  almost 
every  case  be  made  at  once  by  applying  the  three  broad 
principles  laid  down  in  Section  IV.  (at  the  end  of  the  re- 
marks upon  comitant  and  non-comitant  deviations). 

The  diagnostic  points  indicative  of  the  chief  conditions 
met  with  are  recapitulated  in  the  following  table. 
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DIAGCOSTIC  TABLE— TERMS  EMPLOYED. 

Pc  (convergence  near-point),  the  distance  of  the  near- 
point  of  convergence  from  the  bridge  of  the  nose,  when 
the  object  of  fixation  is  carried  toward  the  eyes  in  the  me- 
dian line, 

Pc^'i?;,  the  distance  of  the  near-point  of  convergence 
from  the  bridge  of  the  nose  when  the  object  of  fixation  is 
carried  directly  toward  the  patient's  left  eye  from  some 
point  situated  to  the  front  and  right  of  him  (see  Fig.  3  and 
accompanying  explanation).  Pc  (R)  will,  in  this  case, 
denote  the  point  at  which  the  right  eye  sags  off  in  con- 
vergence. Similarly,/VCZ/)  denotes  the  point  at  which  the 
left  eye  ceases  to  converge  when  the  object  is  carried  from 
the  left  side  directly  toward  the  right  eye. 

Convergence-adduction,  the  powder  possessed  by  either 
eye  of  moving  inward  in  response  to  a  convergence -stim- 
ulus.    Its  measure  is  the  Pc. 

Associated  adduction,  the  power  possessed  by  either  eye 
of  moving  inward  in  performing  associated  parallel  move- 
ments, /.  f'.,  when  the  other  eye  is  moving  outward.  It  is 
regularly  greater  than  the  convergence -adduction. 

Prisin-converfjence  (the  adduction  of  most)  is  the  ability 
to  converge  the  eyes,  when  overcoming  prisms,  base  out. 

Prism -divergence  (the  ahdnctioii  of  most  authors)  is  the 
ability  to  diverge  the  eyes  as  measured  by  the  degree  of 
prism,  base  in,  which  the  eyes  can  overcome.  This  is  said  to 
be  proportionateto  the  amount  of  an  exophoria  or  esophoria 
when  it  equals  T  —  the  exophoria  or  7  —  the  esophoria 
(for  distance). 

A.       OUTWARD     OR     DIVERGENT     DEVIATIONS. —  (EXOPHORIA, 
DIVERGENT     SQUINT.) 

I.  Deviation  and  its  evidences  (exophoria,  crossed  di- 
plopia) noticeably  greater  in  some  directions  of  the  gaze 
than  in  others.  Pc  abnormally  remote.  Pc  (R)  greater 
or  less  than  Pc  and  still  more  so  than  Pc  (L).  Excursion  of 
one  eye  audits  field  of  fixation  abnormally  increased  or  re- 
duced in  some  one  direction,  beth  for  distance  and  near. 
Under=Action  of  an  Adductor  or  Over=Action  of  an  Abduc= 
tor  riuscle. 

Note — The  diaguosis  as  to  whether  it  is  under-aetiou  or  over- 
action  that  is  present  may  be  made  from  the  points  detailed 
nnder  the  head  of  diagnosis  (4)  in  Section  V.:  and  the  specific 
diagnosis  of  the  mnscle  affected  maybe  made  from  the  tables 
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(if  diplopia  ill  same  section  (6).  As  there  stated,  a  crossed 
diplopia  (or  an  exophoria)  which  increases  as  the  eyes  are 
carried  to  the  right  indicates  weakness  of  some  muscle  of  the 
left  eye  or  over-action  of  some  muscle  of  the  right  ej^e;  and 
any  exophoria  which  changes  markedly  in  degree  as  the  eyes 
are  shifted  can  be  due  only  to  uiider-action  of  an  internus  or 
over-action  of  an  externus. 

II,  Deviation  and  its  evidences  (exophoria,  crossed  di- 
plopia) sensibly  the  same  in  all  directions  of  the  gaze.' 
Pc  (R)  equals  Pc  (L).  Excursion  of  both  eyes  and  their 
fields  of  fixation  normal  (at  least  for  distance). 

(a.)  Deviation  or  exophoria  slight  for  distance.  Marked  for  near 
by  all  tests.  Pc  abnormally  remote.  Convergence-adduction 
less  than  associated  adduction  (Graefe's  test — see  Section  VI.). 
Prism-divergence  not  specially  great  (usually  8-10'',  or  may  be 
subnormal).  Prism-convergence  subnormal  and  effected  with 
diiiiculty.     Converge  nce-lnsufflcency. 

Note. — The  diagnosis  between  an  accoiniiwdatire  and  a  non-ac- 
cominodatire  convergence-insufficiency  will  be  made  by  refer- 
ence to  the  etiology  (see  Section  VI.)  and  by  observing  the 
effect  of  glasses.  The  latter,  if  suitably  adjusted,  usually 
relieve  a  trouljle  of  purely  accommodative  origin. 

(b.)  Exophoria  marked  for  distance;  less  for  near  (relations  for 
near  may  be  nearly  normal) .  Pc  normal ,  or  nearly  so.  Prism- 
divergence  large  (in  typical  cases  disproportionately  so;  i.  e., 
it  is  greater  than  7°  +  the  exophoria  for  distance).  Prism- 
convergence  often  normal  and  effected  with  facility.  Diverg- 
ence-Excess. 

(c.)  Exophoria  marked  for  both  distance  and  near.  Pc  abnor- 
mally remote.  Convergence-adduction  less  than  associated 
adduction  (Graefe's  test — see  Section  VI.).  Prism-divergence 
large,  but  not  disproportionately  so,  compared  with  the  amount 
of  exophoria.  Prism-convergence  usually  reduced  —  often 
greatly.  Divergence-Excess  with  Convergence-Insuffi- 
ciency. 

Note. — The  determination  as  to  whether  the  divergence-excess 
is  secondary  to  the  convergence-insufficiency,  or  is  primary, 
may  be  made  by  the  differential  diagnosis  given  in  Section  VII. 
This  condition  is  not  always  easy  to  diagnosticate  from  a 
comitant  deviation  produced  by  under-action  of  one  or  both 
interni,  combined  with  over-action  (due  to  compensatory 
contraction)  of  the  externi.  Moreover,  it  is  not  improbable 
that  a  long-continued  divergence-excess  may  give  rise  not 
only  to  an  insufficiency  of  convergence,  but  to  a  weakjiess 
of  the  interni  jjer  se,  due  to  their  protracted  inaction  and  to 
the  unfavorable  conditions  under  Avhich  they  work. 

((L)  Exophoria  marked  for  distance.  For  near,  slight  exophoria, 
orthophoria,  or  esophoria.  Pc  normal  or  excessively'  near. 
Convergence-adduction     greatei'    than     associated  adduction. 
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Prism-divergence  large,  sometimes  disproportionately  so. 
Prism-convergence  normal  and  readily  effected.  Divergence- 
Excess  with  Convergence-Excess. 

Note. — These  cases  are  sometimes  diiiicult  to  diagnosticate  from 
those  of  anatomical  preponderance  of  both  externi  (struct- 
ural deviation),  combined  with  a  convergence-excess. 

The  convergence-excess  in  these  cases,  being  often  accommoda- 
tive, will  fi-equently  disappear  upon  the  use  of  the  proper 
glasses. 

(e.)     Conrergence-Insufficicfivij  iritlt  Divergence-Insufficiency. 
(See  Inward  Deviations,  B.  II.,  d.) 

Ill,  Mixed  conditions,  in  which  the  deviation  increases 
more  or  less  in  certain  directions  of  the  gaze,  but  in  which 
the  phenomena  noted  under  II.  are  likewise  present 
(combination  of  over-action  or  under-action  of  muscles 
with  a  divergence-excess  or  a  convergence-insufficiency) ; 
and  conditions  in  which,  by  the  weakness  of  some  muscles 
and  the  over-action  of  others,  a  comitant  exophoria  or 
divergent  squint  has  been  established,  are  not  readily  ana- 
lyzed into  their  constituent  factors. 

B.      INWARD  OR  CONVERGENT  DEVIATIONS — (ESOPHORIA,  CON- 
VERGENT squint)  . 

I.  Deviation  and  its  evidences  (esophoria,  homonymous 
diplopia) ,  noticeably  greater  in  some  directions  of  the  gaze 
than  in  others.  Pc  abnormally  near.  Pc(R)  greater  or 
less  than  Pc  and  still  more  so  than  Pc(L).  Excursion  of 
one  eye  and  its  field  of  fixation  abnormally  increased  or 
reduced  in  some  one  direction,  both  for  distance  and  near. 
Under=  Action  of  an  Abductor  or  Over=Action  of  an  Abduct= 
or  Muscle. 

Note.— For  the  specitic  differentiation  see  Section  V.,  remarks 
on  diagnosis,  (4)  and  ((5) .  As  there  stated,  a  homonymous 
diplopia  (or  an  esophoria)  which  increases  as  the  eyes  are 
carried  to  the  right,  indicates  weakness  of  scjme  muscle  of 
the  right  eye  or  over-action  of  .so //)e  muscle  of  the  left  eye; 
and  an  esophoria  which  changes  markedlj'  in  degree  as  the 
eyes  are  shifted  can  be  due  only  to  under-action  of  an  ex- 
ternus  or  over-action  of  an  internus. 

II.  Deviation  and  its  evidences  (esophoria,  homonymous 
diplopia)  sensibly  the  same  in  all  directions  of  the  gaze. 
Pc(R)  equals  Pc(L).  Excursions  of  both  eyes  and  their 
fields  of  fixation  normal  (at  least  for  distance). 

(d.)     Esophoria  marked  for  distance;     slight  or   replaced  by  ex- 
oplioria  for  near.     Pc  normal.     Convergence-adduction  equal 
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to  or  more  or  less  tlian    the  associated   adduction.     Prism-di- 
vergence low  (may  be  disproportionately  so,  i.  e..  is  less  than 
7°_tlie  esophoria  for  distance).     Prism-convergence  normal, 
or  often  subnormal.     Divergence-Insufficiency. 
(b.)     Esophoria  slight  for  distance;    more  for  near.      Pc  exces- 
sively near  (less  than  1  inch) .     Convergence-adduction  may  be 
greater  than  associated-adduction.     Prism-divergence  normal, 
or    but    slightly  subnormal     (never    disproportionately  low). 
Prism-convergence  normal.     Convergence-Excess. 
j^OTE.— The  diagnosis  between  an  accommoddtire  and  a  non-ac- 
commodative convergence-excess  will  be   made  by  reference 
to  the  etiology    (see  Section   VI.)    and    by  observing   the 
effect  of  the   long-continued  use  of  glasses  (or  of  atropine), 
which  in  most  cases  will  relieve  a  difficulty  of  purely  accom- 
modative origin. 
(c.)     Esophoria   marke<l    for    distance    and  near.     Pc  excessively 
near.     Convergence-adduction  equals  or  is  greater  than  asso- 
ciated adduction.     Prism-convergence    low    in    proportion    to 
degree  of  esophoria    for   distance,  or   disproportionately  low. 
Prism-convergence    normal.      Divergence-Insufficincy    and 
Convergence-Excess. 

]s[OTE.— The  determination  as  to  whether  the  divergence-insuf- 
ficiency is  secondary  to  the  convergence-excess,  or  is  primary, 
may  be  made  from  the  differential  diagnosis  in  Section  VII. 
(d.)     Esophoria  marked  for  distance:  exophoria  (of  more  than  4'' 
or  5°)  for  near,  noticeable  by  all  tests.     Pc  abnormally  remote. 
Convergence-adduction  less  than  associated  adduction.  Prism- 
convergence  low.     Prism-convergence  subnormal  and  hard  to 
tram.     Divergence-Insufficiency  with  Convergence-Insuf- 
ficiency. 
(e.)     Conrergence-Excess  with  Divergence-Excess. 
(See  Outward  Deviation,  A.  II.,  d). 

Ill    Mixed  conditions,    analogous  to  those  given   under 
Outward  Deviations  III.  exist,  but  are  hard  to  analyze. 

C.       VERTICAL  DEVIATIONS— (hyperphoria,  STRABISMUS  SUR- 
SUMVERGENS  AND  DEORSUMVERGENS.) 

I.  Hyperphoria  or  its  evidences  (vertical   diplopia)  in- 
creasing in  some  one  direction  of  the  gaze. 

(a.)     Hyperphoria    increasing    as    the    eyes    are  carried  upward. 
Over-Action  or  Under-Action  of  an  Elevator  Muscle. 

(h.)     Hyperphoria  increasing  as  the   eyes   are  carried  downward. 
Over-Action  or  Under-Action  of  a  Depressor  Muscle. 

j^QTE.— For   the    specilic    diagnosis    of  the  muscle  affected  see 
Section  V.,  remarks  on  diagnosis  (4  and  6). 

II.  Hyperphoria  the  same  in  all  parts  of  the  field  (com- 
itant  hyperphoria,  comitant  vertical  strabismus). 
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(a.)  Due  probably  in  most  ease:-;  to  iinder-aetiou  of  an  elevator  or 
depressor,  with  over-actiou  of  one  or  more  antag'onistie  muscle. 
Mixed  Cases. 

(b.)  Sometimes  to  equal  vertical  divergence  of  the  visual  lines 
(see  Section  VIII).     Sursumvergence-Excess. 

CONCLUSION. 

One  who  proposes  a  new  classification  must  be  pre- 
pared to  defend  his  position  by  showing  that  it  subserves 
some  useful  purpose.  That  this  is  the  case  with  the  one 
propounded  in  the  preceding  pages  seems  to  me  proved  by 
the  following  reasons : 

1.  The  classification  is  based  upon  physiological  facts 
instead  of  mere  external  appearances. 

2.  Its  divisions  correspond  to  natural  groups,  distinct  in 
nature  and  symptoms,  and  frequently  requiring  widely 
different  methods  of  treatment. 

3.  The  groups  so  made  are  readily  distinguishable  in 
practice  by  the  signs  they  afford. 

4.  We  can  by  means  of  the  scheme  here  presented  ana- 
lyze the  frequently  occurring  mixed  forms,  and  from  our 
knowledge  of  the  nature  and  tendency  of  the  component 
lesions  determine  to  which  of  the  latter  our  treatment  shall 
be  addressed. 
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CHAPTER  VI. 

Etiology — (Continued). 

THE  THEORIES  OP  BRAILEY,  OF  PRIESTLEY  SMITH  AN'I>  OP  RHEINDORP. 

Brailey's  Theory. 

Between  the  years  1877  and  1881  W.  A.  Brailey, 
then  curator  of  the  laboratory  of  the  Royal  London 
(Moorfields)  Ophthalmic  Hospital,  published  a  number  of 
papers  on  the  subject  of  glaucoma,  and  reported  the 
examinations  of  a  very  large  number  of  eyes  generally 
excised  for  pain,  ulceration,  or  some  other  compli- 
cation incident  to  the  later  stages  of  the  disease.  It  is 
interesting  to  follow  the  development  of  the  opinions  on  its 
etiology  of  one  so  favorably  situated  for  personal  obser- 
vation, and  in  touch  with  the  literature  of  the  times. 

In  1877  he  (1)  began  by  examining  53  cases  of  which, 
however,  33  were  secondary  and  can  be  dismissed  for  the 
present.  In  the  remaining  20  he  noted  chiefly  the 
condition  of  the  ciliary  body  and  the  choroid,  and  the 
former  he  found  exhibiting  pathological  signs  in  14  cases, 
while  both  ciliary  body  and  choroid  were  affected  in  5,  and 
in  only  1  the  choroid  alone,  the  ciliary  body  being  healthy. 
Besides,  he  observed  in  every  case  except  ',  that  the 
ciliary  muscle,  and  especially  its  circular  fibres,  were 
atrophied,  and  that  to  a  degree  corresponding  to  the 
amount  of  increased  tension,  rather  than  to  its  duration. 
Concerning  this  observation  Schnabel  (2)  wrote  in  1878, 
"It  is  Brailey's  great  merit  to  have  first  observed  and  de- 
scribed the  atrophy  of  the  ciliary  muscle.  This  is  the  only 
anomaly  in  the  glaucomatous  eye  demonstrated  hitherto 
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by  anatomical  examination,  which  has  undoubtedly  a 
relation  to  the  glaucoma  process,  and  is  not  merely  a 
consequence  of  it.  It  exists  before  the  glaucoma  can  be 
clinically  diagnosed,  for  I  found  it  very  well  developed  in 
a  gloi^e  in  which  the  increase  of  tension  had  existed  for 
only  a  few  hours."  At  this  time  Brailey,  evidently  taking 
the  inflammatory  signs  in  both  the  ciliary  body  and 
choroid  for  primary  changes,  expressed  his  belief  that  the 
high  tension  is  the  result  of  hypersecretion  from  one  of 
these,  and  in  view  of  the  condition  of  the  ciliary  muscle 
suggested  the  presence  of  "some  form  of  inflammation 
resulting  rapidly  in  atrophy,  whether  affecting  the  iris, 
ciliary  body,  or  choroid,"  while  he  looked  upon  the  peri- 
pheral irido-corneal  adhesion,  which  was  commonly 
present,  as  of  only  secondary  importance.  In  his  continu- 
ation of  the  same  subject  in  1879,  he  reported  the  exami- 
nation of  149  eyes,  which  had  all  been  tested  and  noted  as 
to  intra-ocular  tension  at  the  time  of  the  excision.  Some 
of  these  were  included  in  his  last  paper.  In  this  he  paid 
special  attention  to  the  ciliary  muscle,  and  took  up  the 
subject  of  the  rii-ctihis  (irieriosus  iridis  major,  which 
appeared  to  him  abnormal  in  glaucoma.  He  found  on 
making  careful  measurements  that  in  eyes  v  ith  increased 
tension  the  average  diameter  of  the  artery  was  not  quite 
twice  the  normal,  and  that  its  average  wall  thickness  was 
about  half  the  normal,  while  the  ciliary  muscle  was  only 
about  two-thirds  the  normal  size,  except  in  cases  of 
"shortest  standing"  in  which,  unlike  Schnabel,  he  says 
this  is  not  found.  On  the  other  hand,  where  diminished 
tension  existed  in  glaucomatous  eyes  the  condition  of  both 
was  normal,  which  must  strike  one  as  peculiar,  seeing  that 
such  eyes  had  probably  previously  suffered  from  increase 
of  tension.  Brailey  does  not  connect  the  condition  of  the 
artery  with  backward  pressure,  because  the  veins  are  not 
similarly  affected,  neither  does  he  look  upon  the  ciliary 
atrophy  as  due  to  pressure,  he  having  seen  two  cases  in 
which  it  is  quite  localized,  but  he  puts  it  down  as  second, 
in  point  of  time,  to  the  arterial  changes  In  these  eyes, 
too,  the  angular  adhesion  is  common.  Knies  said  of  the 
dilatation  and  thinning  of  this  artery  before  the  tension  is 
increased,  as  described  by  Brailey,  that  it  is  not  constant, 
and  that  it  is  seen,  though  less  often,  in  both  normal  and 
diminished  tension ;  while  v.  Garnier  (4)  found  diminu- 
tion, instead  of  increase,  in  its  diameter.     The  atrophy  in 
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the  ciliary  region  at  a  late  stage  has  been  generally  rec- 
ognized. For  instance,  Birnbacher  and  Czermak  (5) 
found  it  in  alj  the  seven  cases  introduced  in  their  paper. 
Knies  (6)  considered  atrophy  and  sclerosis  of  both  ciliary 
muscles  and  processes  to  be  common  as  a  rapidly  devel- 
oped sequel  to  an  infiltration  preceding  increased  tension, and 
Treacher  Collins  (7)  described  it  as  a  usual  thing  in  the 
eyes  excised  for  prolonged  glaucoma,  which  are  to  be  seen 
in  the  museum  in  the  Royal  London  Ophthalmic  Hospital. 
By  the  time  of  his  next  contribution  in  1880  Brailey  (8) 
had  advanced  the  hindrance  to  the  outflow  of  lymph  to  a 
position  more  closely  approaching  in  importance  that  of 
increased  inflow.  The  latter  of  these  two  elements  which 
contribute  to  the  causation  of  glaucoma  is  due  to  inflam- 
mation, o'r  visibly  increased  blood  supply;  while  the 
former  is  generally  the  result  of  the  blockade  at  the  angle, 
and  rarely  of  an  obstacle  at  the  exits  from  the  pericho- 
roidal space;  while  he  found  "in  most  cases  such  a 
condition  of  the  optic  nerve  as  would  hinder  the  passage 
of  any  fluids  along  it."  He  attached  special  importance 
to  the  early  atrophy  of  the  ciliary  body,  because  he  be- 
lieved that  that  permits  the  more  easy  approximation  of  the 
iris  and  cornea,  whereby  the  former  acquires  a  valvular 
action  in  relation  to  Schlemm's  canal,  which  is  potent 
"under  the  influence  of  the  normal  or  even  slightly 
diminished  flow"  from  the  angle  of  the  anterior  chamber. 
Knies  (6)  found  that  the  atrophied  ciliary  body  can  be 
pushed  abnormally  easily  back  and  forward. 

The  above  may  be  considered  as  Brailey's  explanation 
of  "anterior."  while  the  following  is  that  of  "posterior" 
glaucoma,  a  division  first  proposed  by  the  younger 
Desmarres,  and  indorsed  ten  years  later  by  Wecker, 
Stilling,  and  some  other  authorities:  In  less  common 
cases  an  increased  secretion  arises  from  a  pathological 
condition  "showing  accumulation  in  the  intergranule 
layer  near  the  optic  disc,  or  more  often  in  the  neighbor- 
hood of  the  ora  serrata;  besides  accumulation  in  front  of 
the  lamina  cribrosa  *  *  *  and  sometimes  *  *  * 
a  fissure  or  layer  of  loose  tissue  leading  to  this  from  the 
intergranule  layer.  *  *  *  This  is  consistent  with  a 
current  from  the  outer  retinal  layers  of  the  lymph  chan- 
nels of  the  optic  nerve."  When  to  this  increased  inflow 
there  is  superadded  a  hindered  outflow,  due  to  sclerosis  of 
the   optic    nerve  and  lamina  cribrosa,  there  is  sufficient 
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reason    for   an   increase   of    intra-ocular   tension.     (This 
may  be  compared  with  Mauthner's  theory.) 

Brailey's  next  paper  in  1880,  which  was  written  in  con- 
junction with  Edmunds  (10),  corroborates  the  contents  of 
the  previous  one  concerning  the  condidion  of  the  ciliary 
arteries  and  the  ciliary  body,  and  goes  so  far  as  to  assert 
that  in  all  cases  of  primary  and  secondary  glaucoma,  with 
increased  tension,  they  found  sclerosis  of  the  optic  nerve 
and  its  vessels,  including  the  central  artery  of  the  retina. 
Brailey's  sclerosis  of  the  nerve  vessels  Knies  (6)  believes 
to  arise  at  a  late  stage,  and  to  be  inconstant.  But 
Brailey  and  Edmunds  found  the  nerve  still  inflamed  and 
swollen,  the  sheaths  participating,  and  they  express  their 
belief  that  in  primary  glaucoma  optic  neuritis  precedes 
increased  tension.  In  the  locality  of  the  angular  adhesion 
the  iris  was  generally  atrophic,  but  in  fresh  cases  they  had 
often  seen  it  inflamed.  The  manner  of  the  production  of 
the  adhesion  they  further  elaborated  by  stating  that  a  con- 
traction of  the  fibres  of  the  ligamentum  pectinatum  brings 
the  cornea  and  iris  into  apposition,  which  opinion  is  con- 
firmed by  Knies  (6).  In  Brailey's  next  paper  (11)  he 
reported  on  92  cases  of  high  tension.  In  chese  the  angle 
was  generally  closed,  the  ciliary  muscle  usually  inflamed, 
atrophic,  or  sclerosed;  the  c> renins  arttriosits  major  very 
frequently  dilated,  and  the  optic  nerve  almost  always 
either  inflamed  or  sclerosed.  A  description  follows  by 
Webster  Fox  and  Brailey  (12)  of  a  "case  of  glaucoma 
preceded  by  optic  neuritis."  They  found  the  discs  swol- 
len, and  in  their  opinion  "a  neuritis  caused  an  acute 
inflammation  of  the  walls  of  the  central  vessels  with  a 
resulting  thrombosis  of  the  vein;"  and  this  inflammation 
spread  forward  to  the  ciliary  muscle.  In  his  last  paper 
(13)  Brailey  again  spoke  of  the .  angle  being  cl  sed  on 
account  of  forward  pressure  of  the  iris  from  "enlargement 
of  the  ciliary  folds  due  to  vascular  turgescence,"  Weber's 
idea;  whereas  he  had  recently  asserted  it  to  arise  from 
contraction  of  the  fibres  of  the  ligamentum  pectinatum.  in 
which  Knies  had  borne  him  out.  Whether,  in  the  mean- 
time, he  had  changed  his  mind  or  thought  both  correct 
according  to  stage  and  circumstance,  I  am  unable  to  say, 
but  he  again  asserted  that  before  the  advent  of  increased 
tension  inflammation  of  the  ciliary  body,  iris,  optic  nerve, 
and,  above  all,  in  and  around  the  fibres  of  the  ciliary 
muscle,  is  always  present,   and  that  along  with  enlarge- 
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ment  of  the  ciliary  folds  dilatation  of  the  circular  artery 
takes  place,  which  does  not  decrease  with  the  atrophy  and 
recession  from  the  iris  of  the  ciliary  body.  The  changes  in  the 
choroid  are  not  generally  primary  infiltration  but  atrophy 
from  compression.  Brailey  was  now  less  certain  that  the 
dilatation  of  the  circular  artery  might  not,  at  times,  be 
due  to  obstructed  circulation  the  result  of  high  intra- 
ocular tension,  and  while  he  still  considered  the  first  step 
toward  this  tension  to  be  hypersecretion,  he  admitted  that 
when  atrophy  of  the  ciliary  body  and  iris  are  present  the 
angular  obstruction  alone  is  to  blame. 

Priestley  Smith's  Theory. 

In  Priestley  Smith's  opinion  the  causes  of  glaucoma  in 
genersl  are  "extremely  numerous,  and  include  such 
widely  different  agents  as  rheumatism,  gout,  syphilis, 
anaemia,  and  many  other  constitutional  diseases;  injuries 
of  various  kinds ;  cardiac,  vascular,  and  nervous  disorders ; 
neoplasms,  congenital  malformations,  and  senile  changes. 
*  *  *  Primary  glaucoma  seems  to  depend  sometimes 
chiefly  on  systemic,  vascular,  or  nerve  disturbances, 
sometimes  chiefly  on  individual  peculiarities  in  the  build 
of  the  eye,  and  often  on  a  complex  co-operation  of  several 
causes"  ( 14) .  At  the  same  time,  by  means  of  laborious  inves- 
tigations, he  has  been  able  to  sustain  a  theory  publicly 
broached  by  himself  in  1879  (15) ,  which  gives  to  the  relative 
development  of  lens  and  globe  a  most  important  place 
among  the  conditions  which  predispose  to  the  disease  and 
make  the  above  named  disorders  potent  to  produce  it, 
while  in  a  more  healthily  constructed  eye  they  might  have 
caused  nothing  worse  than  perhaps  a  passing  ciliary  con- 
gestion. Priestley  Smith  began  in  1880  by  measuring  the 
lenses  of  five  pairs  of  healthy  eyes,  and  later  "156  lenses 
removed  from  dead  subjects  were  examined.  They  be- 
long in  nearly  equal  numbers  to  the  six  decades  of  life 
bet\veen  twenty  and  eighty,  and  in  smaller  number  to  the 
decade  eighty  to  ninety.  Each  lens  was  accurately 
weighed,  and  then  measured  as  to  its  volume,  by  means  of 
an  apparatus  devised  for  the  purpose.  In  most  cases  the 
linear  dimensions  were  measured  also.  Opacity  when 
present  was  noted.  The  specific  gravity  was  calculated 
in  each  case  from  the  weight  volume."  The  follow- 
ing are  the  results  arrived  at:  The  "crystalline  lens, 
so  long  as  it    remains  healthy,   increases  in  weight  and 
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volume  throughout  the  whole  of  life.  During  the  forty 
years  between  twenty -five  and  sixty -five  years  of  age  it 
adds  about  one-third  to  its  weight  and  one-tenth  to  its 
diameter.  The  specific  gravity  appears  to  vary  a  little  in 
individual  cases,  but  shows  no  decided  change  with  the 
advance  of  life.  Lenses  which  are  becoming  cataractous 
are,  as  a  rule,  smaller  than  healthy  lenses  belonging  to  the 
same  period  of  life.  These  are  anatomical  facts;  physiol- 
ogy explains  them.  The  lens  is  derived  from  the  cuticular 
epiblast,  and  in  its  mode  of  growth  is  analagous  to  the 
cuticle.  But  its  cells,  unlike  those  of  the  cuticle,  are  not 
cast  off  as  they  grow  old;  they  are  laid  down  layer 
upon  layer  ^'ithin  a  closed  capsule,  the  younger  fibres  sur- 
rounding the  older.  In  consequence  of  this  unique 
arrangement,  and  in  spite  of  the  shrinking  of  the  older 
cells  which  form  the  nucleus,  the  growth  of  the  lens  does 
not  cease  with  that  of  the  rest  of  the  body,  but  is  continu- 
ous unless  some  morbid  process  intervene,  throughout  the 
whole  period  of  life.  In  advanced  life,  the  process  of  the 
growth  often  fails.  Then  the  shrinking  nucelus  tends  to 
separate  from  the  softer  cortex,  and  senile  cataract  be- 
gins. Accordingly  the  lens  with  incipient  cataract  is 
usually  smaller  than  a  healthy  lens  of  the  same  age.  To 
this  rule,  however,  there  are  perhaps  some  exceptions;  in 
certain  cases  of  the  development  of  the  cataract  the 
softened  cortex  appears  to  swell"  (16).  The  obvious  effect 
of  the  peculiarly  sustained  growth  of  the  lens,  while  the 
tissues  which  environ  it  cease  to  grow  at  the  commence- 
ment of  adult  life  or  earlier,  is  a  progressive  diminution  of 
the  intervals  between  lens  ai^d  cornea  and  between  lens 
and  ciliary  body.  If  this  have  anything  to  do  with  glau- 
coma, glaucoma  ought  to  become  commoner  with  advanc- 
ing years.  After  careful  examination  into  the  matter  in 
1000  cases  of  glaucoma,  Priestley  Smith  found  that  not  one 
per  cent,  begins  earlier  than  the  twentieth  year,  that 
its  frequency  increases,  slowly  at  first,  more  rapidly  later 
on,  in  each  decade  until  the  sixtieth  year;  that  between 
sixty  and  seventy  it  is  about  as  frequent  as  between  fifty 
and  sixty;  that  after  seventy  it  frequently  diminishes; 
that  cases  beginning  after  fifty  are  about  twice  as  numer- 
ous as  those  beginning  before  fifty,  and  that  the  liability 
is  more  than  twice  as  great  between  sixty  and  seventy  as 
between  forty  and  fifty.  The  reasons  given  by  Priestley 
.Smith  for  the  diminished   number  between    seventy   and 
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eighty  are  the  unwilHngness  of  such  old  people  to  travel, 
that  many  are  in  workhouses,  or  ill;  to  which  might  be 
added  the  probability  that  any  patient  liable  to  glaucoma 
would  be  attacked  before  that  age,  and  be  registered  under 
one  of  the  other  decades.  He  also  found  that,  on  the 
whole,  females  suffer  in  rather  larger  number  than  males, 
as  six  is  to  five,  though  the  chronic  non-congestive  form 
affects  the  latter  rather  more  than  the  former.  Priestley 
Smith,  having  shown  that  the  liability  to  glaucoma 
increases  pari  passu  with  the  growth  of  the  lens,  pro- 
ceeded to  prove  that  it  is  still  farther  increased  when  this 
is  associated  with  an  abnormally  small  globe.  He  found 
that,  on  the  average,  the  size  of  the  cornea  is  a  fairly 
good  index  to  the  size  of  the  globe.  The  size  of  the  cornea 
he  measured  in  250  healthy  males  an  J  in  250  females,  or 
1000  eyes,  at  all  periods  of  life  from  five  to  ninety,  with 
the  following  results :  Its  average  horizontal  diamieter  is 
11.6  m.m.,  and  this  increases  little,  if  any,  after  five  years 
of  age,  but  may,  perhaps,  diminish  slightly  after  forty 
years  of  age;  it  is  slightly  greater  in  males  than  in 
females;  it  is  the  same  in  hypermetropic,  emmetropic  and 
myopic  eyes,  and  even  in  high  ametropia;  "it  may 
safely  be  asserted  that  the  size  of  the  cornea  bears  no 
definite  relation  to  the  refraction  of  the  eye"  (17)  ;  there 
is  very  rarely  any  difference  between  the  two  corneae  of  the 
same  individual,  even  when  the  refractions  are  quite 
different. 

In  primary  glaucoma,  in  216  eyes,  the  horizontal  diam- 
eter of  the  cornea  is,  on  the  average,  half  a  m.m.  smaller 
than  that  of  an  average  eye,  therefore  the  globe  is  smaller 
in  glaucomatous  than  in  healthy  eyes.  The  percentage 
of  unusually  small  corneas — measuring  10 m.m.  or  less — is 
much  greater  in  the  glaucoma  than  in  the  healthy  group, 
e.  (/.,  a  horizontal  diameter  of  10  m.m.  was  found  nine 
times  in  the  glaucoma  group.  /.  f^.,  4.17  per  cent,  of  the 
eyes,  and  was  not  found  once  among  the  thousand  eyes  of 
healthy  persons.  In  1894  he  asserts  (18)  that  eyes  in 
which  the  cornea  is  only  10  m,m.  in  diameter  seldom  escape 
glaucoma. 

Priestley  Smith  also  proved  that  the  small  size  of  the 
cornea  is  not  a  result  of  glaucoma,  but  preceded  it. 

Confirmation  of  the  conclusions  drawn  from  examination 
of  the  corneae,  that  small  eyes  are  more  liable  to  suffer  from 
primary  glaucoma  than  large  ones,  is  given  by  his  direct 
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measurement  of  the  globes  of  14  eyes  blinded  by  primary 
glaucoma,  in  which  he  found  the  average  diameter  in 
every  direction  to  be  fully  1  m.m.  below  the  normal  av- 
erage. But  if  it  were  found  that  these  small  eyes  con- 
tained relatively  large  lenses  his  argument  would  be 
strengthened.  To  arrive  at  a  correct  conclusion  on  this 
point  he  examined  his  tables  of  measurements,  and  found 
"that  the  size  of  the  lens  bears  no  fixed  proportion  to  the  size 
of  the  globe,  even  at  the  same  period  of  life,  and  that  in 
the  glaucoma  group  there  are  several  instances  of  a  large 
lens  in  a  very  small  eye;  but  the  measurements  are  too 
few  to  justify  any  general  statement."  As  the  best  evi- 
dence he  could  produce,  Priestley  Smith  gave  a  series  of 
photo -zincographs  of  six  healthy  eyes  arranged  beside  six 
eyes  blinded  by  glaucoma.  In  the  latter  the  following 
features  are  visible  in  some  or  in  all :  A  small  globe ;  a  dis- 
proportionately large  lens;  a  consequent  want  of  space 
between  the  lens  and  its  surroundings;  a  shallow  an- 
terior chamber;  a  closed  filtration  angle;  an  atrophied 
ciliary  body;  an  excavated  optic  nerve.  To  this  evidence 
might,  perhaps,  be  added  that  of  a  drawing  by  Treacher 
Collins  (19)  of  a  microphthalmic  eye  in  which  the  dislo- 
cated lens  appears  large  in  proportion  to  the  size  of  the 
globe.  Priestley  Smith,  in  confirmation  of  his  belief  that 
microphthalmic  eyes  with  transparent  lenses  are  very 
prone  to  glaucoma,  quotes  a  case  examined  by  Hocquard 
and  Masson  -(20)  in  which  the  lens  was  found  to  be  much 
too  large  for  the  eye;  or,  "speaking  more  correctly, 
the  eye  was  much  too  small  for  the  lens;"  a  case  pub- 
lished by  Lang,  concerning  which  Treacher  Collins  (21) 
noted  that  "the  interior  of  the  eyeball  was  filled  with  lens, 
which,  in  proportion  to  the  rest  of  the  eye,  was  large  and 
more  circular  than  usual, ' '  and  observed  that  the  same  thing 
is  to  be  seen  in  the  diagrams  of  microphthalmic  eyes  pub- 
lished by  Kundrat  (22).  "Evidently  an  imperfect  devel- 
opment of  the  tunics  does  not  necessarily  affect  the  lens 
in  equal  degree,  and  this,  indeed,  is  what  we  might  ex- 
pect from  the  different  origin  and  independent  growth  of 
the  latter"  (23).  We  are  apt,  then,  according  to  Priestley 
Smith,  to  have  in  eyes  which  become  glaucomatous,  and 
from  the  causes  enumerated,  an  abnormally  limited  space, 
or  none,  between  the  lens  and  ciliary  body,  while  the  iris 
approximates  to  the  cornea  in  an  unusual  degree,  a  condi- 
tion of  things  easily  susceptible,  by  a  mere  accentuation. 
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of   setting   up   the   train    of    symptoms    which    together 
constitute    glaucoma.     Thus,     "any     disturbance    which 
congests  the  ciliary  processes,  or  displaces  the  lens  for- 
ward, or  thickens  the  iris,  is  apt  in  a  predisposed  eye  to  cause 
a  dangerous  compression  of  the  filtration  angle"  (24)  ;  and, 
clinically,    we    find    that    "the    common    antecedents  of 
glaucomatous  attacks  are  exposure  to  cold,  constipation, 
hunger,     sleepliness,    bodily    and    mental   fatigue,    heart 
weakness,  bronchitis,   hepatic  congestion,"  (injury  to  the 
eye   or   its    neighborhood)  "in    short,    various  conditions 
which  disturb  the  circulation  and    tend    to   congest   the 
venous  system.     *      «      *     Moreover,  the  influences  under 
which  the  milder  attacks  subside  spontaneously  are  pre- 
eminently those  which  tend  to  relieve  venous  congestion, 
namely,  warmth,  rest  in  bed,  sleep,  purgation,  food,  etc." 
That  acute  glaucoma  is  not  inflammatory  in  its  origin  was 
stated  some  thirty  years  ago  by  Sir   William    Bowman, 
more   recently   by   Wecker   and    others,    while    the    late 
George  Critchett  likened  it  to  a  strangulated  hernia,  which 
resemblance  was  noticed  separately  by  Priestley  Smith,  and 
is  also  mentioned  by  Fuchs.     "The  suddenness  with  which 
the  earlier  and  milder  attacks  appear  and  disappear,  the 
fact  that  a  drop  of  atropine  solution  can  excite  a  violent 
attack   in  an  eye  which    has  not  previously  shown  the 
slightest  sign  of  inflammation,  and  that  a  surgical  opera- 
tion   can    at   once   and   permanently   put  an   end   to   the 
process,   are  strongly  opposed  to  such  a  doctrine"  (25). 
The  theory  known  as  Priestley  Smith's  is  then,  in  brief, 
that  a  congestion  of  the  uvea  and  especially  of  the  ciliary 
processes  produced  by  any  of  the  conditions  already  men- 
tioned,  and  causing  these  to  swell  so  as  to  diminish  the 
capacity  of  the  globe,  drives  away  the  aqueous  more  rap- 
idly at  the  angle  of  the  anterior  chamber,   and  so  permits 
of  the  advancement  of  the  lens  and  ciliary  processes  which 
press  the  iris  forward ;  the  swelling  also  by  trespassing  on  the 
limits  of  the    perilenticular  space   causes  an  obstruction  to 
the  outward  flow  of  lymph,  which  raises  the  pressure  in  the 
vitreous ;   this  still  further  blocks  the  exits  by  more  firmly 
sealing  up  the  angle;  a  certain  permanency  of  this  situ- 
ation produces,  simply  as  the  effect  of  prolonged  contact, 
an  adhesion  between  the  iris  and  the  cornea,  upon  which, 
as   a   result   of   high    intra-ocular    tension,    the    various 
pathological   changes   of   the   optic   nerve,  choroid,    etc., 
ensue. 
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But  while  the  above  is  a  sketch  of  what  is  generally 
known  as  Priestley  Smith's  theory,  it  should  be  observed 
that  he  does  not  consider  it  to  apply,  cut  and  dried,  to 
every  case  of  glaucoma.  For  instance,  he  says  (26)  : 
"Changes  in  the  hyaloid  membrane,  in  the  stroma  of  the 
vitreous,  or  in  the  constitution  of  the  vitreous  fluid,  are 
possible  causes  of  diminished  filtration,  and,  as  a  fact,  in 
eyes  blinded  by  glaucoma  the  vitreous  is  often  more 
distinctly  membranous  than  in  healthy  eyes,  its  septa 
being  thickened,  or  coated  by  albuminous  coagula.  In 
some  instances,  however,  the  excess  of  fluid  appears  to 
collect  not  in  the  vitreous  but  immediately  in  front  of  it, 
causing  a  wide  separation  of  the  hyaloid  membrane  from 
the  ciliary  body.  When  the  ciliary  processes  are 
squeezed  between  the  lens  and  the  iris,  any  secretion 
which  they  still  emit  must  pass  backward,  and  in  this  way 
the  blockade  must  tend  to  aggravate  itself."  As  will  be 
seen  when  discussing  glaucoma  in  aphakia,  in  aniridia, 
after  cataract  extraction,  etc.,  many  cases,  which  have 
been  arrayed  against  the  theory,  have  been  found  upon 
close  investigation  rather  to  confirm  than  to  annul  its 
general  tenets. 

Now,  let  us  see  what  others  have  written  on  this  sub- 
ject. As  early  as  1887  Brailey  (1)  wrote  that  the  cause  of 
the  closed  angle  is  an  increased  flow  from  behind  the  plane 
of  the  lens,  issuing  somewhere  between  the  ciliary  muscle 
and  the  periphery  of  the  lens,  and  that  the  cause  must  be 
a  mechanical  one,  as  he  had  seen  the  iris  applied  to  the 
cornea  without  adhering  to  it;  but  he  did  "not  think  that 
the  advance  of  the  lens  will  account  for  it."  In  1881, 
without  mentioning  Priestley  Smith,,  but  evidently  with 
reference  to  his  theory,  Brailey  (13)  remarked  that  in  no 
one  of  the  specimens  which  he  had  examined  did  the  lens 
exceed  the  normal  diameter,  and  that  in  most  it  was  con- 
siderably flattened  antero-posteriorly.  He  had  rarely 
seen  it  advanced,  and  the  posterior  chamber  of  the 
aqueous  was  usually  of  great  depth.  Nothing,  however, 
was  stated  concerning  what  exact  methods  he  employed 
in  estimating  the  relative  size  of  the  lens,  and  it  is  to  be 
noted  that  Priestley  Smith  never  claims  a  positive 
increase  in  its  size,  and,  also,  that  he  specially  states 
that  the  lens  may,  after  excision  of  the  eye,  return  to  a 
normal  position  from  diminuition  of  the  pressure  behind  it. 
In  the  same  year,  and  with  the  same  lack  of  information 
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concerning  his  methods  of  procedure,  he  declared  (28) 
that  the  diameter  of  the  lens,  whether  clear  or  cataract- 
ous,  "is  even  somewhat  below  the  normal  at  the  corres- 
ponding period  of  life;"  that  after  excision  the  position  of 
the  lens  is  generally  normal,  but  sometimes  advanced; 
and  that  the  only  cases  where  it  is  even  probable  that 
pUts  tention  is  due  to  mechanical  obstruction  by  an  en- 
larged lens  are  those  in  which  the  latter  is  swollen  from 
traumatism.  He  stated,  however,  that  the  channels 
between  the  ciliary  folds  equal  75  m.m.  in  width  at  their 
widest  part,  and  normally  touch  the  lens.  Fuchs  (29) 
gives  the  distance  between  the  lens  and  ciliary  processes 
as  .5  mm.  The  folds  are,  according  to  Brailey,  larger  in 
low  tension  than  in  high.  He  sums  up  by  saying:  "I  fail 
to  recognize  in  cases  of  primary  glaucoma  any  obstruction 
to  the  normal  outflow  of  fluid  at  the  anterior  surface  of  the 
vitreous  sufficient  to  advance  the  lens."  Brailey  (30)  in 
1890  published  a  case  of  a  girl,  18  years  old,  with,  in  the 
right  eye,  M.  12  D.  and  a  cornea  of  9  m.m.  diameter,  the 
iris  absent  except  a  narrow  crescentic  piece  on  the  inner 
side  for  two-fifths  of  the  circle,  the  lens  in  situ  and  of  a 
diameter  equal  to  that  of  the  cornea,  the  optic  disc  cupped, 
myopic  crescent,  opaque  nerve  fibres,  and  T.  +  1. 

Natanson  (31)  said  that,  in  normal  place  and  continuity, 
the  lens  plays  a  very  subordinate  role  in  the  pathology  of 
glaucoma,  because  glaucoma  may  be  primary  in  aphakial 
eyes,  as  in  two  with  which  he  had  met  where  both  eyes 
were  aphakial  and  both  glaukomatous,  and  another  case 
in  which  one  eye  was  aphakial  and  both  glaucomatous 
(see  section  on  Aphakia). 

Knies,  in  1890,  while  asserting  that  in  glaucomatous 
eyes  the  lens  is  not  pressed  forward,  quoted  Weber  to  the 
effect  that  its  propulsion  toward  the  cicatrix  after  an 
iridectomy  can  frustrate  the  benefits  of  the  operation,  and 
Pagenstecher  to  the  effect  that  Petit's  canal  is  sometimes 
widened. 

Schweigger  (32),  in  1891,  said  that  he  did  not  believe 
that  large  ciliary  bodies  have  anything  to  do  with  glau- 
coma, and  that  the  crowding  forward  of  the  lens,  iris,  etc., 
against  the  cornea  are  the  result  of  the  increase  of  the 
vitreous,  and  not  the  cause  of  the  disease.  He  thought 
also  that  glaucoma  in  aphakia  witnesses  against  the  reten- 
tion theory. 

Ulrich  (33),  in  1892,  writes  that  before  Priestley  Smith's 
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measurements  of  the  lens  can  be  accepted  they  must  be 
confirmed  by  others. 

Wagenmann  (34),  in  1892,  found  propulsion  of  the  lens 
in  each  of  his  three  cases  of  haemorrhagic  glaucoma. 

Bitzos  (35)  rejected  all  theories  which  do  not  place  the 
difficulty  behind  the  lento-zonular  diaphragm,  because 
neither  age  nor  aphakia  prevents  glaucoma. 

H.  Snellen  (36)  considered  that  in  advanced  life,  the 
elasticity  of  the  lens  being  gone,  and  the  chief  effect  of 
cont  action  of  the  ciliary  muscle  being  then  merely  to 
slacken  the  zonule,  "the  ciliary  processes  are  thereby 
pressed  against  the  lens,"  and  as  Priestley  Smith  says, 
"the  lens  may  then  move  forward  carrying  the  iris  toward 
the  cornea. ' '  Snellen  believed  that  the  zonule  is  sometimes 
abnormally  lax  on  account  of  degenerative  changes  c  ften 
associated  with  senile  cataract,  which  might  account  for 
some  cases  of  glaucoma  associated  with  an  opaque  lens, 
even  though  the  latter  were  below  the  normal  size,  as  is 
apt  to  be  the  case.  An  example  of  such  is  given  by 
Priestley  Smith  (37),  where  the  lens  lay  almost  in  contact 
with  the  cornea,  and  probably  during  life  brought  the 
iris  into  touch  with  it.  (See  also  section  on  Ac- 
commodation and  Glaucoma) . 

In  1894  Panas  (38)  wrote,  without  farther  particulars, 
that,  as  a  result  of  his  dissections  and  those  of  Knies, 
"anatomical  pathology  has  shown  us  the  persistence  of  a 
sufficient  space  between  the  border  of  the  lens  and  the 
ciliary  processes,  and  the  absence  of  all  propulsion  of  the 
lens." 

Treacher  Collins  (7)  in  reviewing  the  anatomical 
conditions  found  in  the  glaucomatous  eyes  belong- 
ing to  the  museum  at  Moorfield's  Hospital,  stated 
that  in  many  of  the  specimens  the  lens  is  rather 
larger  than  normal,  or  is  relatively  larger  than  other 
parts  of  the  eye.  In  two  cases  the  ciliary  processes 
are  in  contact  with  the  sides  of  the  1-ns,  but  in  most  they 
are  atrophied  (the  eyes  having  usually  suffered  for  a  long 
period  before  excision),  though  at  one  time  they  may  have 
touched  the  lens.  In  1894  he  (39)  said,  "of 
all  the  theories  which  have  been  put  forward  to  explain 
the  increase  of  tension  in  glaucoma,  that  which 
attributes  it  to  the  obstruction  of  the  exit  of  the  aqueous 
humor  from  the  eye,  and  which  has  been  so  ably  ex- 
pounded and  supported   by  Mr.    Priestley    Smith,  is   the 
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most  fascinating-  and  explains  best  the  phenomena  met 
with. 

Bader  (40),  when  curator  in  the  Royal  London  Ophthal- 
mic Hospital,  in  reporting  on  iridectomy  operations  during 
1857-1859,  said  "glaucomatous  eyes  are  generally  small." 

Brugsch-Bey  reported  in  1886  some  independent  obser- 
vations made  in  Cairo  by  himself  on  the  eyes  of  Egypt- 
ians. "He  found,"  in  Priestley  Smith's  words,  "the  av- 
erage diameter  of  the  cornea  to  be  smaller  than  in 
Europeans;  he  found  it  to  be  smaller  in  eyes  suffer- 
ing from  primary  glaucoma  than  in  healthy  eyes; 
and  he  found  that  primary  glaucoma  formed  a  larger  per 
centage  of  ophthalmic  cases  than  is  usual  in  Europe."  He 
also  quotes  Professor  Rampoldi  (42)  as  having  observed 
glaucoma  more  frequently  in  small  eyes  than  in  large  ones. 

In  connection  with  Priestley  Smith's,  we  may  glance  at  a 
theory  advanced  by  Rheindorf  (43)  in  1891,  and  founded  on 
an  observation  by  Samelsohn  (44),  who  watched  the  color 
from  an  iron  splinter  in  an  otherwise  healthy  eye  pass 
through  Petit's  canal  to  the  equator  of  the  lens,  thence 
through  the  lens  to  the  anterior  pole,  back  to  the  insertion 
of  the  zonule  into  the  lens,  and  out  into  the  posterior 
chamber.  Rheindorf  thought  that  the  lenticular  sclerosis 
incidental  to  age,  especially  when  accompanied  by  some- 
thing similar  in  the  zonule,  acts  as  a  sufficient  obstruction 
to  the  forward  flow  to  produce  glaucoma  simplex;  while, 
when  superadded  to  this  is  any  local  inflammation  or 
change  in  the  blood  current,  the  traction  which  he  sup- 
poses to  result  to  the  ciliary  body  on  account  of  the  above 
senile  changes  may  be  sufficient  to  set  up  the  acute  form 
of  glaucoma.  He  asserted  that  if  the  perilenticular  space 
were  merely  narrowed  by  enlargement  of  the  lens  or  ciliary 
body  the  only  effect  would  be  to  increase  the  rapidity  of 
the  passage  of  fluid  in  the  same  way  that  on  the  removal 
of  one  kidney  filtration  proceeds  more  rapidly  through  the 
other.  In  connection  with  Rheindorf 's  theory,  it -will  be 
sufficient  to  remark  that  Samelsohn 's  observation  is  not 
in  accordance  with  what  are  believed  to  be  the  most  sat- 
isfactory explanations  of  the  lymph  paths  through  the 
interior  of  the  eye ;  that  it  would  be  difficult  to  reconcile 
it  with  certain  forms  of  glaucoma,  e.  <i.,  glaucoma  before 
the  advent  of  senile  degenerations;  and  that  the  author  of 
it  admits  that. he  well  knows  that  it  is  hypothesis  alone. 
He  believes  secondary  to  be  quite   different  from  primary 
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glaucoma,  and  to  be  due  to  irritation  of  the  uvea  produc- 
ing hypersecretion. 
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CHAPTER  VII. 
ETIOLOGY— (Continued).  < 

Diseased  Vortex  Veins  as  a  Cause  of  Glaucoma. 

According  to  some  eminent  authorities  interference  with 
the  circulation  through  the  vortex  veins  may  produce  glau- 
coma, and  experiments  and  pathological  research  have 
been  cited  in  support  of  this  view-  The  following  are  the 
results  which  have  been  obtained  experimentally  by  block- 
ing the  lumen  of  these  veins. 

Exner  and  Leber  (1),  after  their  ligature,  found  a  quick 
and  decided  increase  of  intra-ocular  tension;  Weber  (2), 
a  temporary,  though  distinct  increase,  with  congestion  of 
intra-ocular  vessels;  Schnabel  (3),  that  the  fluid  oozes 
through  the  channels  in  the  sclera  in  which  the  vortex 
veins  run,  after  injections  are  made  into  the  vitreous  in 
enucleated  eyes;  Priestley  Smith  (4)  asserted  that  "liga- 
ture of  the  vortex  veins  outside  the  eyes  may  raise  the 
pressure  to  twice  its  normal  height,"  while  he  said  (5) 
"the  lymph  passages  which,  according  to  Schwalbe,  sur- 
round the  vortex  veins  and  convey  lymph  from  the  inner 
to  the  outer  surface  of  the  sclera,  appear  to  have  no  con- 
nection either  with  the  vitreous  or  the  aqueous  chamber. 
The  fluid  which  is  secreted  by  the  ciliary  processes  after 
subcutaneous  injection  in  living  animals,  and  which  can 
be  traced  through  the  chambers  of  the  eye,  by  its  artificial 
coloration,  has  not  been  found  in  these  channels.  The 
fluid  which  sometimes  escapes  through  the  vortex  veins 
during  injection  of  the  anterior  chamber  in  the  excised 
eye  appears  to  reach  them  through  the  veins  of  the  iris;  it 
never  passes  between  choroid  and  sclera." 

Schoeler  (6)  found  that  after  occlusion  of  all  the  vortex 
veins  in  rabbits'  eyes,  with  a  hot  iron,  the  appearances  al- 
ready found  by  Leber,  Weber,  and  others,  were  produced 
with  chemosis,  somedmes  exophthalmos,  and  haemorrhage 
into  the  anterior  chamber,  while  the  ophthalmoscope  re- 
vealed hyperaemia  of  the  papilla  and  marked  filling  of  the 
retinal  veins.  Yet  Schoeler  found  that  occlusion  of  the 
vortex  veins  gave  only  a  very  temporary  increase  of  ten- 
sion, and  concluded  that  in  living  rabbits'  eyes  the  value 
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of  the  vortex  veins  in  carrying  off  fluid  in  high  tension  is 
small,  and  smaller  in  human  eyes,  in  which  two -thirds  of 
the  fluid  leaves  by  the  angle.  To  use  his  own  words: 
"The  tying  of  the  vortex  veins  produces  no  remarkble 
increase   of  tension." 

Kuehnt  (7)  reported  finding  in  15  glaucomatous  eyes 
constant  endoarteritis  obliterans,  signs  of  meso-  and  peri- 
arteritis, chiefly  in  the  retina  and  ciliary  body,  and  peri- 
and  endo-phlebitis,  which  changes  he  thought  were  pri- 
mary. 

Birnbacher  and  Czermak  (8)  found  chronic  hyperplastic 
peri-phlebitis,  with  consecutive  endo-phlebitis,  producing 
narrowing  of  the  vortex  veins,  which  they  considered 
might  cause  glaucoma.  Later  (9),  they  published  an  ac- 
count of  the  condition  of  seven  eyes  enucleated  for  glau- 
coma of  long  standing.  Their  most  remarkable  observa- 
tion was  that  of  the  peri-phlebitis  and  endo-phlebitis  in 
the  vortex  veins,  the  latter  probably  a  result  of  the  former, 
and  producing  in  some  cases  actual  obliteration  of  the 
vessel.  The  changes  in  the  vortex  veins,  the  authors 
thought,  could  not  be  considered  secondary  to  the  raised 
intra -ocular  tension,  but  they  were  secondary  to  an  in- 
flammation of  the  choroid,  which  was  also  present.  They 
quoted  Schulten  to  the  effect  that  the  ligature  of  one  vor- 
tex vein  may  raise  the  intra-ocular  pressure.  The  ante- 
rior chambers  were  also  obliterated,  and  the  discs  were 
cupped.  Birnbacher  (10),  in  1890,  described  very  fully  a 
case  of  glaucoma  of  only  a  week's  duration,  in  which  he 
found  in  the  eye  enucleated  nine  hours  after  death  changes 
in  the  vortex  veins,  which  he  thought  to  be  mainly  re- 
sponsible for  the  glaucoma,  though  the  angle  of  the 
anterior  chamber  was  closed  up  to  its  extreme  periphery 
in  one-third  of  the  circumference,  and  in  the  remaining 
two -thirds  the  iris  and  cornea  were  in  contact  at  a  little 
distance  from  the  periphery.  The  writer  (11)  has  else- 
where discussed  this  case,  and  it  will  suffice  here  to  say 
that  Birnbacher  found  inflammatory  changes  in  the  walls 
of  the  vortex  veins,  which  were,  to  his  mind,  chiefly  re- 
sponsible for  the  glaucoma. 

Vossius  (12)  also  related  a  case  of  glaucoma  with  peri- 
phlebitis and  proliferation  of  endothelium,  going  so  far 
as  even  to  obliterate  the  four  vortex  veins.  The  angle  of 
the  anterior  chamber  was  not  closed. 

Duerr  and  Schlegtenda  (13),  when  examining  five  eyes 
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affected  with  hydrophthalmia,  found  indications  of  ob- 
struction to  the  circulation  through  the  vortex  veins  by 
pressure  on  the  g-Iobe  from  the  oblique  muscles.  (See 
Buphthalmia,) 

V.  Garnier  (14)  has  seen  in  a  vortex  vein  a  peculiar  con- 
dition of  the  inner  surface  narrow,  tortuous,  compressed,  and 
due  to  the  stretching  and  thinning  of  the  sclera;  also 
thickening  of  the  intima,  "compensatory  to  the  pressure." 

Knies  (15)  said  that  the  periphlebitis  and  proliferating 
endothelium  belong  to  late  stages  of  glaucoma,  and  are 
not  always  present.  From  the  supra-choroidea  probably 
a  considerable  amount  of  fluid  passes,  which  has  not 
entered  the  vitreous  through  the  lymph  sheaths  of  the 
vessels,  going  to  Tenon's  capsule  and  lymphatics  in  the 
orbit.  When  the  normal  exits  for  fluid  are  interfered  with 
much  will  leave  the  eye  without  entering  the  vitreous,  and 
the  internal  membrane  will  then  lose  much  nourishment. 

Priestley  Smith  (16),  who  believed  he  had  seen  high 
tension  induced  through  affection  of  the  vortex  veins  in 
the  early  stages  of  suppurative  tenonitis,  examined  two 
of  these  veins  in  each  of  13  eyes  lost  by  glaucoma — pri- 
mary in  10  cases,  secondary  in  3 — and,  for  comparison 
with  these,  the  veins  in  6  non-glaucomatous  eyes,  3  of 
which  were  healthy  in  all  respects.  "In  one  case  of  sub- 
acute primary,  and  in  one  of  secondary  glaucoma  the 
veins  appeared  to  be  partly  obstructed  by  formations  in 
the  interior,  such  as  have  been  described  and  figured  by 
Czermak  and  Birnbacher.  In  several  cases,  both  primary 
and  secondary,  the  vein  wall  is  perhaps  thickened,  and  in 
some  the  perivascular  space  seems  to  be  abolished  by  the 
close  contact  of  the  vein  with  the  wall  of  the  scleral 
channel  which  contains  it.  The  close  contact  is  present 
also  in  one  of  the  healthy  eyes.  Regarded  as  a  whole, 
the  glaucomatous  group  presents,  so  far  as  my  observation 
goes,  no  distinctive  changes."  He  also  suggests  that  any 
inflammatory  changes  which  may  be  found  in  the  veins 
would  more  probably  be  secondary  than  primary,  especially 
considering  the  beneficial  action  in  glaucoma  of  eserin 
and  iridectomy. 

Ulrich  (17)  examined  the  vortex  veins  in  two  cases  of 
glaucoma  absolutum  (18),  the  remains  of  two  eyes,  glau- 
coma absolutum  and  glaucoma  subacutum  (19),  one  vortex 
vein  in  a  case  the  history  of  which  was  unknown,  and  an 
eye  with  glaucoma  haemorrhagicum.  Leaving  out  the 
5 
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last,   in  none  did  he  find  the  endo-phlebitis  described  by 
Birnbacher  and  Czermak,  which  Ulrich  considered  to  be 
due  to  a  hindrance  in  the  vascular  system  of  the  uvea; 
but,  like  the  inflammation  of  the  angle,  this  endo-phlebitis 
should  be  looked   upon  as  only  a  part  of  the  general  in- 
flammation of  the   uvea.     Still  he  thought  that  disease  of 
the  vortex  veins  might  be  the  primary   cause  of  a  certain 
number  of   cases,  and  added  that  "further   observations 
are  necessary."     The  writer  (20)  has  elsewhere  published 
an  account  of  the  examination  of  the  vortex  veins  of  20 
eyes  enucleated  for  primary  glaucoma.     The  number  of  the 
vortex  veins  in  eleven  normal  eyes  was  in  one  case  4,  in 
three  cases  5,  and  in  seven  cases  6,  giving  an  average  of 
5.5,  and  they  had  a  close  relationship  to  the  recti  muscles, 
being  generally  near  but  very  rarely  beneath  them.     In 
the   tabular   statement   of   the   condition   of    the    choroid 
and  veins  "it  will  be  seen  that  in  eleven  of  the  20  eyes  the 
choroid  showed    inflammatory  patches,   and  that  nothing 
abnormal  was  found  in  connection  with  the  vortex  veins 
except  in  -three  of  the  eyes  examined .    The  choroidal  inflam- 
mation always  consisted  of  small  but  distinct  aggregations 
of  cells  between  the  vessels,  but  not  in  the  vessels  them- 
selves, not  limited  to  any  particular  layer  of  the  tissues, 
and  never  running  so  into  one  another  as  to  give  rise  to 
the  appearance  of  a  change  affecting  it  throughout.     In 
no  case  was  the  lumen  of  any  choroidal  vessel  seen  to  be 
diminished  by  exudaton  pressing  on  it  from  without.     The 
following  is  a  short  description  of  the  pathological  changes 
in  the  vortex  veins  of  the  three  eyes  above  referred  to. 
No.     13   shows  a    slight  inflammation  round  the  vein  at 
its  choroidal  extremity.     In  this  eye,  as  in  some  others 
examined,    there   were   patches   of    inflammation    in    the 
ciliary  body.     No.  14  shows  an  inflamed  patch  in  the  wall 
and  perivascular  sheath  of  a  vortex  vein  in  the  sclerotic, 
and  the  vein  is  partially  filled   by  blood   clot   composed 
chiefly  of  red  cells;  in  the  wall  of  a  vein  just  external  to 
the  sclerotic  and  close  to  the  vortex  vein  (so  that  it  might 
perhaps  be   a   continuation   of   the  latter)  is  a  markedly 
inflamed  patch.     Inflamed  patches  are  also  found  in  the 
choroid    and    ciliary    body.     No.    16    shows    patches    of 
inflammation  in  the  vein  wall  and   perivascular   sheath, 
and  in  the  choroid ;   then  in  the  lumen  of  the  main  vessel, 
but  not  in  its  wall,  and  not  in  any  of  the  vessels  of  the 
choroid,     are    circular    bodies    taking    on    strongly    the 
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haemotoxylon  nuclear  stain.  They  are  about  one-fourth 
the  size  of  a  nucleus,  give  a  bright  reflex  from  the  center, 
and  are  situated  in  patches  in  the  red  blood  clot  which 
occupies  part  of  the  lumen  of  the  vessel.  What  these 
bodies  are  I  am  not  at  present  prepared  to  say.  They  may, 
perhaps,  be  some  form  of  parasite,  but  are  too  large  for 
any  of  the  known  cocci,  and  what  they  may  signify  I  have 
been  unable  to  discover." 


Fig.  6.     (ilaueonia  in  an  Eye  with  Traumatic  Aniridia.     The  whole 

Iris  was  knocked  out  through  a   wound  in  the  Cornea:  the 

Lens  was  wounded,  and  the  Capsule  adhered  to  the 

Corneal  wound,  resulting  in  a  block  of  the 

ligamentum  pectinatum  and 

high  tension. 

In  close  connection  with  this  subject  is  the  theory  of 
SteHwag,  which  is  supported  by  Koenigstein  (21),  that 
the  high  tension,  which  is  the  important  part  in  glaucoma, 
is  due  to  augmentation  of  the  vascular  tension,  general  or 
local,  assisted  by  a  dilatation  of  the  terminals  of  the  arteries 
in  the  eye  which  prevents  the  easy  access  of  the  blood  to 
the  capillaries,  and  produces  a  stasis  in  the  large  capil- 
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laries  and  inflammation  of  the  choroid ;  or,  the  increased 
intra-ocular  pressure  may  be  due  to  a  narrowing  or  stop- 
page of  the  large  vessels,  especially  the  vortex  veins,  due 
to  diminished  elasticity  and  to  shrinking  in  the  sclera  com- 
pressing them,  faciliated  by  the  obliquity  of  their  passage 
from  the  eye,  which  is  the  theory  supported  also  by 
Laqueur  (22). 

Jacobson's  Theory 

somewhat  resembles  the  last.  It  is  that  glaucoma  de- 
pends on  a  venous  hyperaemia  and  stasis,  especially  in  the 
anterior  part  of  the  choroid,  due  to  diminished  arterial 
pressure  or  senile  degeneration  of  the  vessels  preventing 
the  proper  exit  of  the  blood  from  the  eye,  with  the  result 
that  Cloquet's  canal  and  the  vitreous  "receive  the  products 
of  the  disease  process,"  and  high  tension  is  set  up. 

In  reviewing  the  work  that  has  been  done  in  connection 
with  the  vortex  veins  it  must  be  admitted  that  insufficient 
authority  has  been  produced  upon  which  to  construct  a 
theory  applicable  to  most  cases  of  glaucoma,  when  one 
takes  into  account  the  results  of  ordinary  treatment 
which,  so  far  as  we  can  see,  can  have  only  a  very  limited 
effect  on  such  conditions  of  the  vortex  veins  as  have  been 
brought  forward  as  a  cause  of  the  disease,  but  which  are 
really  in  all  probability  secondary  changes.  At  the  same 
time,  it  is  evident  that  primary  inflammatory  affections 
may  occur  in  these  as  in  other  veins,  and  that  in  such  an 
event  the  subsequently  swollen  condition  of  the  uvea 
would  supply  at  least  one  of  the  abnormal  conditions 
w^hose  presence,  even  when  insufficient  of  itself,  might  yet 
be  a  potent  factor  in  the  production  of  a  cycle  of  events 
resulting  in  glaucoma. 

Nicati's  Theory. 

Nicati's  ideas  (23)  on  the  origin  of  glaucoma  arise 
from  his  peculiar  views  concerning  the  structure  and 
functions  of  the  choroid.  He  holds  that  the  chorio- 
capillaris  is  contained  in  a  closed  sac,  open  only  to  the 
epithelium  of  the  ciliary  processes,  and  he  has  proved  by 
experiment,  to  his  own  satisfaction,  that  the  chorio- 
capillaris  participates,  as  a  whole,  in  connection  with  the 
glandular  epithelium  extending  from  the  root  of  tne  iris  to 
the  ora  serrata,  in  the  elaboration  of  the  aqueous.  He 
holds  besides,  that  this  fluid  is  removed  by  the  lymphatic 
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clefts  and  lacunar  spaces  of  the  iris,  by  the  perivenous 
channels  ending  in  the  vortex  veins,  and  by  the  anterior 
and  posterior  ciKary  veins.  Glaucoma  can,  therefore, 
arise  from  retention  alone,  due  to  (1)  congenital  insuffi- 
ciency in  the  means  of  exit;  (2)  inflammatory  engorge- 
ment of  the  iris ;  (3)  progressive  atrophy  of  the  iris;  (4) 
mydriatics  by  reducing  the  surface  for  absorption;  (5) 
senile,  rheumatic,  and  gouty  changes  in  the  iris.  But 
another  agent  often  comes  into  play  in  the  shape  of  cap- 
illary varices  associated  with  spasmodic  oedema  of  the 
iris  and  choroid,  the  result  being  an  excessive  excretion  of 
fluid  within  the  globe.  This  may  be  set  up  by  irritation  of 
the  iris,  and  should  be  considered  as  secondary  to  the  first 
agent.  Recent  observations  only  tend  to  confirm  the  view 
advanced  years  ago,  that  the  aqueous  is  secreted  in  the 
ciliary  region,  and  Treacher  Collins  (24)  has,  by  bleach- 
ing, exposed  a  series  of  glands  hidden  in  the  normal 
state  by  their  own  pigment,  subject  to  catarrh,  to 
cystic  overgrowths,  and  to  adenomatous  tumour  formation, 
and  whose  function  he  claims  to  be  the  secretion  of  this 
fluid.  This  theory  has  been  accepted  by  many  surgeons, 
while  others  have  been  unable  to  agree  with  Collins. 
John  Griffith  (25),  for  example,  considering  them  too  few 
in  number  for  this  important  purpose,  and  to  be  more 
probably  employed  in  controlling  the  amount  of  pigment 
in  the  eye,  and  in  regenerating  it  as  nature  demands. 

Greef  (26)  agreed  with  Nicati  that  the  aqueous,  non- 
coagulable  when  first  drawn,  resembles  blood  serum  in  its 
behavior  after  a  second  paracentesis,  and  the  changes 
found  in  the  ciliary  processes  in  the  eyes  of  rabbits  re- 
moved at  various  intervals  afterward  sustained  the  idea 
that  these  originate  the  aqueous.  John  Griffith  confirmed 
Greef's  observations  on  the  epithelium  of  the  ciliary 
ridges,  and  like  him  found  aqueous  drops  beneath  it  in 
newly  excised  eyes — "an  exaggerated  form  of  the  normal 
secretory  process."  But,  while  most  are  agreed  concern- 
ing the  action  of  the  ciliary  processes,  no  confirmation 
appears  to  have  been  afforded  of  Nicati's  observations  on  the 
chorio-capillaris,  and  Griffith  denies  all  ground  for  the 
statement  that  the  chorio-capillaris  lies  in  a  closed  imper- 
meable sac,  and  maintains  that  Nicati's  assertion  of  a 
similiarity  between  its  vascular  arrangement  and  that  of 
the  ciliary  processes  is  quite  erroneous.  He  does  not 
accept  the  ideas  of  either  Collins  or  Nicati,  but  holds  to 
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the  old  one  of  the  ciliary  excretion  propounded  by  Young 
and  again  by  Vetch  (27)  in  1820.  Inflammation  and 
oedema  of  the  choroid  have  been  discussed  in  connection 
with  von  Graefe's  and  Stellwag's  theories.  An  inflamma- 
tion of  the  chorio-capillaris  was  also  supposed  by  Sattler 
(28)  to  have  a  relationship  to  glaucoma,  but  he  has  himself 
shown  that  it  is  absent  in  recent  cases  of  simple  glaucoma, 
while  Klebs  has  found  it  to  be  only  a  secondary  complica- 
tion (Schnabel  29).  We  have  already  seen  that  the  iris 
may  be  normal  in  glaucoma,  and  we  know  that  it  may  be 
practically  entirely  absent  without  glaucoma,  while  the 
actions  of  operative  measures  and  of  miotics  are  difficult 
to  reconcile  with  Nicati's  theory  of  its  causation. 

Glaucoma  Originating  at  the  Optic  Nerve. 

This  section  should  be  read  in  connection  with  those 
dealing  with  papillitis  and  cupping  of  the  disc,  in  which  it 
is  stated  that  certain  authors  believe  that  a  morbid  process 
is  always  present  before  the  appearance  of  increased 
tension;  while  others,  without  going  so  far,  consider  that 
such  a  process  is  one  of  the  earliest  symptoms  of  glaucoma. 
It  will  be  well  to  consider  now  whether  sufficient  evidence 
has  been  produced  to  justify  a  belief  in  disease  in  the 
region  of  the  optic  nerve  as  a  proper  cause  of  glaucoma, 
in  the  sense  in  which  certain  affections  ef  the  anterior  part 
of  the  eye  are  so  considered.  Brailey  (30),  in  1877,  said 
that  no  connection  is  shown,  in  his  observations,  between 
the  optic  disc,  considered  as  a  means  of  escape  for  the 
fluids  of  the  eye,  and  increased  tension;  and  again,  that 
the  optic  nerve  and  its  sheaths  are  not  productive  of 
glaucoma.  In  1880  he  (31)  found  "in  most  cases  such  a 
condition  of  the  optic  nerve  as  would  hinder  the  passage 
of  fluids  along  it,  though  this  has  not  been  proved  by  ex- 
periment to  be  a  channel  of  exit,  *  »  »  and  sometimes 
indications  of  an  accumulation  in  the  intergranule  layer 
near  the  optic  disc,  and  more  often  in  the  neighborhood  of 
the  ora  serrata,  besides  *  *  *  an  accumulation  in 
front  of  the  lamina  cribrosa  and  *  *  *  sometimes 
*  *  a  fissure  or  layer  of  loose  tissue  leading  to  this 
from  the  intergranule  layer  *  *  »  consistent  with  the 
existence  of  a  current  from  the  outer  retinal  layers  to  the 
lymph  channels  of  the  optic  nerve."  Yet  he  added  that 
"sclerosis  of  the  optic  nerve  and  lamina  cribrosa  when  un- 
aided has  no  effect   on   tension,  for  it  exists  with  normal 
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tension  in  many  cases  of  central  disease."  In  1881  he 
(32)  noted  that  inflammation  of  the  uvea,  along  with 
optic  neuritis  with  slight  haze  and  swelling  of  the  papilla, 
is  present  at  the  commencement  of  primary  glaucoma; 
and  the  same  year,  while  asserting  (33)  that  inflammation 
of  the  ciliary  body,  iris  and  optic  nerve,  is  always  present 
before  increased  tension,  and  that  after  recession  of  the 
ciliary  muscle  and  dilatation  of  the  circulus  arteriosus  major 
have  occurred,  a  dense  connective  tissue  forms  between 
the  fibres  of  the  ciliary  muscle  and  in-  the  optic  nerve,  he 
still  laid  the  blame  for  the  glaucoma  upon  the  anterior 
part  of  the  eye. 

Mant liner's  theot'ij  (34)  included  a  morbid  process  in  the 
optic  nerve,  but  did  not  suggest  that  glaucoma  is  caused 
by  interference  with  filtration  from  the  eye  at  that  point ; 
rather  that  the  excavation  is  dependent  upon  a  condition 
of  the  optic  nerve  which  is  not  always  present,  and  which, 
when  it  arises,  is  a  result  of  choroiditis. 

De  Wecker  (35)  said  in  1879,  "that  the  ideao/V/y^  anterior 
and  a  posterior  glaucoma,  which  the  younger  Desmarres 
put  forth  some  ten  years  ago,  when  he  attributed  the 
affection  to  inflammatory  disturbance  attacking  two  differ- 
ent circulatory  systems,  should  perhaps,  as  Stilling  pro- 
poses, be  resuscitated  for  the  channels  of  elimination." 
But  one  would  require  to  know  "how  the  vitreous  humor 
*  *  *  rids  itself  by  filtration  (through  its  central  canal) 
of  the  products  of  elimination."  De  Wecker  stated  that 
he  had  always  taught  that  the  pericorneal  region  and  that 
of  the  optic  nerve  are  the  only  ones  where  the  interior  of 
the  eye  is  without  a  hyaline  amorphous  membrane,  quite 
unfit  for  filtration. 

Schoeler  (36),  after  experimenting  on  rabbits  by  tying 
the  optic  nerve  and  its  sheath  (he  did  not  say  whether  in 
front  of  or  behind  thecenrtal  ertery),  and  injecting  chloride 
of  sodium  in  solution,  concluded  that  "if  the  posterior 
lymph  spaces  (after  Schwalbe)  lie  around  the  optic  nerve 
and  CO  municate  with  those  in  the  retina  and  choroid,  they 
are  yet  of  no  importance  for  removing  fluid  from  the  eye," 
and  (37)  "the  assertion  of  certain  authors  that  a  glau- 
coma posticum  can  develop  through  hindrance  in  filtration 
from  these  spaces"  is  unnecessary  as  well  as  directly 
negatived  by  these  experiments;  also  (38),  in  long  contin- 
ued and  marked  increase  of  tension  caused  by  the  injec- 
tion of  the  solution  into  the  vitreous  it  has  never  happened 
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that  a  flow  could  be  discovered  from  the  divided  end  of  the 
optic  nerve. 

Stilling,  who  had  drawn  attention  to  the  optic  lymph 
path  at  the  Ophthalmological  Congress  in  1877,  again  at 
the  Heidelberg  meeting  in  1885,  divided  glaucoma  into 
anterior  and  posterior,  and  stated  that  the  optic  nerve  pos- 
sesses an  exit  for  the  vitreous  fluid.  In  nearly  all  glaucoma- 
tious  eyes,  especially  in  absolute  and  least  in  fulminating 
cases,  he  found  dilatation  of  the  dural  sheath  which  he 
believed  to  be  compensatory.  By  experiment  he  proved 
young  eyes  to  Alter  better  than  old,  and  those  which  were 
glaucomatous  with  the  greatest  difficulty.  He  concluded 
that  glaucoma  is  a  hypersecretion  of  normal  fluid  whose 
exit  is  hindered  on  account  of  senile  discharges. 

Ulrich  (39)  stated  that  only  where  the  anterior  part  of 
the  eye  is  inflamed  does  the  optic  nerve  pass  much  fluid. 
Nettleship  (40),  in  1888,  whilst  noting  the  importance  of 
any  evidence  pointing  to  the  existence  of  a  posterior 
glaucoma,  and  quoting  cases  of  his  own  in  which  he  con- 
sidered that  such  might  be  its  beginning,  said  that  "the 
atrophic  thinning,  with  little  or  no  shrinking,  of  patches 
of  the  iris  which  is  sometimes  seen  quite  early  in  the  dis- 
ease," is  one  of  the  many  evidences  in  favor  of  the  behef 
that  glaucoma,  of  all  varieties  of  acuteness,  usually  starts 
in  the  ciliary  region  rather  than  in  the  optic  nerve.  Haen- 
sell  (41),  in  1890,  considered  that  a  hyaline  degeneration 
of  the  optic  nerve  spreading  to  the  vitreous  is  preliminary 
to  the  production  of  increased  tension.  Knies  (42),  in 
1890,  believed  that  in  the  beginning  of  glaucoma,  and 
visible  in  all  eyes  before  cupping  has  taken  place,  an  in- 
filtration of  the  optic  nerve  may  be  found,  along  with  a 
similar  condition  in  the  corneo-sclera  border,  and  the  neigh- 
borhood of  Schlemm's  canal.  Bitzos  (43),  in  1894,  wrote 
that  "one  can  accept  as  an  absolutely  certain  fact  that  the 
glaucoma  has  begun  by  a  papillitis,"  *  «  *  and  that 
a  blocking  of  the  lymph  channel  in  the  optic  nerve  ac- 
counts for  all  symptoms.  But  as  ordinary  optic  neuritis 
does  not  render  the  lamina  cribrosa  more  feeble,  or  produce 
increase  of  tension,  we  must  suppose  something  peculiar 
about  glaucomatous  optic  neuritis.  The  papillary  lesion, 
constant  in  primary  glaucoma,  suffices  to  explain,  by  the 
hypertrophy  of  the  connective  tissue  of  the  optic  nerve 
and  lamina  cribrosa,  which  it  causes,  the  obliteration  of  the 
optic  path,   if   such  exist.     Galezowski   (44),  in  1894,  be- 
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lieved  that  in  simple  glaucoma  a  spontaneous  obliteration 
takes  place  in  the  lymphatics  toward  the  back  of  the  eye, 
and  in  the  neighborhood  of  the  optic  nerve,  whence  arise 
the  retraction  of  the  lamina  cribrosa,  the  hindrance  to  the 
lymphatic  circulation  in  the  papilla  and  the  consecutive 
atrophy. 

Knies  (45)  found  signs  of  inflammation  in  the  region  of 
the  sinus  of  the  anterior  chamber  and  optic  nerve  after 
introducing  strongly  irritating  fluids  into  the  vitreous,  a 
condition  which  he,  had  previously  designated  "glaucoma 
immmens,"  and,  though  the  tension  never  rose  and  true 
glaucoma  never  appeared,  he  yet  apparently  here  found 
confirmation  of  what  he  had  already  said  of  the  common 
affection  of  the  optic  nerve  in  the  stages  of  glaucoma  be- 
fore j>It(s  tension. 

In  connection  with  the  above  evidence  it  is  not  clear 
that  interruption  of  a  supposed  optic  nerve  path 
would  permanently  close  the  anterior  exits,  and  without 
that  it  is  hard  to  understand  how  the  tension  could  be 
permanently  raised.  Besides,  it  has  not  been  settled  that 
the  optic  nerve  affords  a  passage  for  fluids  of  any  great 
importance. 

If  it  be  true  that  optic  neuritis  is  common  at  the  com- 
mencement of  glaucoma,  it  appears  to  be  more  likely  that 
it  occurs  either  as  a  complication  of  the  true  cause,  or  to 
be  secondary  to  it,  rather  than  that  the  neutritis  itself 
originates  the  high  tension. 

Heredity  and  Constitutional  States. 

(rfxif  has  long  had  an  evil  reputation  as  a  cause,  or  (he 
cause  of  glaucoma,  and  even  now,  when  a  better  knowl- 
edge of  ocular  pathology  exists,  gout  is  sometimes  ranked 
among  the  obscure  conditions  of  health  which  initiate  the 
glaucomatous  cycle.  Beer  is  said  to  have  pointed  out  the 
arthritic  nature  of  glaucoma  early  in  the  present  century. 
Sichel  (46),  in  1842,  advised  the  use  of  anti-gout  treatment 
for  glaucoma,  and  in  1854  MacKenzie(47)  said  that  the  Ger- 
mans considered  glaucoma  to  be  almost  always  due  to  gout, 
or  gouty  disease  of  the  choroid.  Hutchinson  and  Everbusch 
(48)  thought  that  gout  might  be  an  important  etiological 
factor  in  glaucoma,  while  Richey  (49)  is  very  strongly  in 
favor  of  this  view,  and  can  find  an  explanation  for  every 
symptom  on  the  hypothesis  of  a  hyperplasia  and  subse- 
quent contraction   of    the   connective  tissues  of  the  eye. 
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Walters  (50)  and  others  have  reported  cases  benefited 
by  anti-gout  treatment,  and  Rabinowitsch  has  noticed 
asthenopia  for  near  work  disappear  under  the  same  treat- 
ment. 

The  above  is  sufficient  to  show  how  pertinaciously  this 
idea  has  been  held,  and,  perhaps,  also  how  hypothetical 
its  grounds.  Modern  criticism  is  not  content  without  some 
fuller  explanation  of  its  modus  operandi,  and  the  effect  of 
treatment  based  upon  the  theory,  as  well  as  its  impotence 
in  explaining  many  forms  of  the  disease,  do  not  justify 
the  surgeon  in  laying  great  stress  upon  it  as  generally 
applicable. 

Syphilis.  I  am  unaware  that  any  distinct  proof  has  been 
produced  that  syphilis  causes  glaucoma,  but  there  is  an 
impression  in  the  minds  of  some  ophthalmic  surgeons 
of  the  first  rank  that  it  is  more  common  among  those  who 
have  had,  than  among  those  who  have  not  had,  syphilis; 
and  it  seems  very  reasonable,  when  one  considers  the 
variety  of  the  pathological  products  of  this  disease,  and 
the  frequency  with  which  it  attacks  the  uvea,  that  the 
initial  process  may  be  set  up  by  it.  Galezowski  (51),  for 
instance,  has  recorded  two  cases,  one  in  a  lady  of  43  and 
the  other  in  a  child,  in  which  iridectomy  and  mercurial 
inunction  had  a  satisfactory  effect,  the  probable  syphilitic 
causation  being  the  point  to  which  he  apparently  wished 
to  draw  attention. 

TiJi(U)itatis)ii.  also,  but  on  what  scientific  grounds  I  am 
unaware,  takes  high  rank  with  some  ophthalmologists  in 
this  connection ;  so  much  so  that  they  prescribe  salicylate 
of  soda  as  routine  treatment  in  all  cases  of  glaucoma. 

The  onset  of  glaucoma  may  be  decided  by  exposure  to  cold 
(Nettleship  52),  and  besidas  rheumatism,  gout,  syphilis, 
anaemia,  and  msniy  of/ter  consfifufional (fiseases,  by  "injuries 
of  various  kinds;  cardiac,  vascular  and  nervous  disorders, 
neoplasms,  congenital  malformations,  and  senile  changes. 
The  primary,  no  less  than  the  secondary,  forms  of  the  disease 
spring  from  various  and  complex  causes,  including  many 
of  those  just  mentioned.  Primary  glaucoma  seems  to  de- 
pend sometimes  chiefly  on  systemic,  vascular  or  nerve 
disturbances,  sometimes  on  individual  peculiarity  in  the 
build  of  the  eye,  and  often  on  a  complex  co-operation  of 
several  causes."     (Priestley  Smith  53.) 

Heredity*  has  long  been  acknowledged  as  an  influence  in 

*NoTE. — The  following:  are  some  of  the  published  cases  of  appa- 
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the  production  of  glaucoma,  and  that  at  an  age  earlier 
than  usual,  some  local  predisposition  being  generally 
blamed,  the  result  of  one  or  other  of  the  diseases  above  men- 
tioned, some  other  vascular  or  nervous  affection,  rigidity 
of  the  sclera,  or  the  disproportionate  size  of  the  lens  in  a 
small  globe.  The  last  has  the  advantage  of  having  been 
actually  demonstrated,  but  it  is  not  claimed  by  its  author, 
Priestley  Smith,  that  no  other  condition  may  be  opera- 
tive. 

7?^ee.s.— It  has  been  frequently  asserted  that  Jewish  eyes 
are  more  liable  than  others  to  glaucoma,  for  instance,  by 
Benedict  of  Breslau,  in  1825,  one-half  of  whose  cases 
were  Jews;  by  Knapp  (60),  and  by  Fuchs  (61);  but  when 
considered  in  proportion  to  the  whole  population,  writers 
have  by  no  means  unanimously  adopted  this  opinion  (62). 
The  Egyptians,  according  to  Brugsch  Bey,  and  the  negroes 
of  Brazil,  according  to  Moura  (63),  are  especially  liable 
to  the  disease. 
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CHAPTER  VIII. 

ETIOLOGY— (Continued). 

Refraction  and  Glaucoma. 

There  is  no  doubt  that  the  idea  that  hypermetropia  pre- 
disposes to  glaucoma  has  been  fairly  general  in  the  pro- 
fession, and  with  reason,  for  that  has  been  frequently 
asserted  by  excellent  authorities.  For  instance,  Fuchs  (1) 
says:  "A  disposition  to  inflammatory  glaucoma  appears 
to  be  present  before  all  in  the  hypermetropic  eye,  whereas 
markedly  short-sighted  eyes  are  said  to  be  little  prone  to 
the  disease,''  which  has  been  explained  (2)  as  due  to  the 
fact  that  myopic  eyes  have  deeper  anterior  chambers  than 
emmetropic,  and  still  deeper  than  hypermetropic  eyes, 
while  they  have  smaller  ciliary  muscles  than  either,  and 
especially  than  hypermetropic,  in  which  the  association  of 
a  shallow  anterior  chamber  and  a  large  ciliary  muscle, 
liable  when  swollen  to  press  the  iris  against  the  cornea,  is 
perilous  to  the  health  of  the  eye  in  certain  circumstances. 
Stedman  Bull  (3)  found  in  his  cases  of  chronic  glaucoma 
that  hypermetropia  was  ten  times  more  common  than  my- 
opia. On  the  other  hand,  we  must  remember  that  hyper- 
metropia is  probably  the  commonest  refractive  state  in 
most  countries,  and  especially  so  in  advanced  age,  as  well 
as  in  childhood.  Priestley  Smith  (4),  whose  cases,  how- 
ever, were  not  all  chronic  as  Bull's  were,  found  in  164  eyes 
hypermetropia  in  45.1  per  cent.,  emmetropia  in  40.9  per 
cent.,  and  myopia  in  14.0  per  cent.;  and  Kryonkoff  (5) 
found  hypermetropia  in  about  the  same  proportion  in  cases 
of  primary  glaucoma,  43.18  per  cent.,  emmetropia  in  28 
per  cent,  and  myopia  in  28.78  per  cent. ;  while  in  more  than 
10,000  consecutive  ophthalmic  cases  tested  in  regard  to  re- 
fraction he  found  nearly  the  same  figures,  hypermetropia 
43.09  per  cent.,  emmetropia  27.58  per  cent.,  and  myopia 
29.32  per  cent.  This,  though  not  absolutely  conclusive,-  is 
strongly  presumptive  that  glaucoma  is  not  more  frequent 
proportionately  in  hypermetropia  than  in  other  states  of  re- 
fraction. Nettleship  (6),  who  like  Bull,  was  considering 
chronic  cases  alone,  found  that  in  half  his  cases  associated 
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with  myopia  the  glaucoma  began  very  early;  in  18  cases 
only  four  had  reached  the  age  of  60;  hence  he  concludes 
that  myopia  predisposes  to  glaucoma;  or  that  both  are 
due  to  one  cause.  Bull  was  not  able  to  confirm  Nettleship, 
for  in  9  myopic  cases  occurring  in  his  90  cases,  there  were 
only  two  under  60  years  of  age. 

Progressive  Myopia  and  Glaucoma. 

When  high  myopia  is  associated  with  glaucoma  "the 
tension  is  rarely  very  high,  though  above  normal,  the 
field  of  vision  becomes  restricted  in  a  manner  more  or  less 
characteristic  of  glaucoma;  and  the  papilla  is  excavated. 
It  is  the  excavation  of  the  papilla,  as  well  as  sometimes  the 
unusual  amount  of  pain  complained  of,  which  should  lead 
one  to  suspect  this  complication.  The  excavation  is  never 
so  deep  as  in  other  forms  of  glaucoma,  but  it  is  unmis- 
takable whenever  it  is  seen  to  reach  out  to  the  margin  of 
the  papilla.  In  these  cases  there  is  very  often  a  very 
marked  and  excessive  degree  of  choroidal  atrophy  sur- 
rounding the  papilla,  and  it  is  generally  supposed  to  be 
owing  to  the  comparative  want  of  resistance  of  the  sur- 
rounding parts  that  the  yielding  of  the  lamina  cribrosa  does 
not  assert  itself  to  the  same  extent  as  would  otherwise  be 
the  case"  (Berry  7).  Fuchs  (8)  said  that  "choroiditis  and 
high  myopia  frequently  give  rise  to  increased  tension  under 
the  picture  of  simple  glaucoma."  Noyes(9)  remarked  that 
in  "myopia  glaucoma  is  hard  to  diagnose."  One  idea, 
illustrated  from  the  above  quotation  from  Fuchs,  is  that  the 
myopia  causes  the  glaucoma,  which  is  supported  by  Berry 
(10),  who  wrote,  "glaucoma  in  a  highly  myopic  eye  is, 
properly  speaking,  secondary  inasmuch  as  the  choroidal 
changes  which  lead  to  the  elongation  of  the  globe  proba- 
bly interfere  at  the  same  time  with  the  circulation  in  that 
membrane  and  lead  to  a  glaucomatous  complication;" 
and  Knies  (11)  remarked  that  passing  high  tension  is 
found  in  progressive  myopia.  Somya  (12)  related  four 
cases  in  one  family  where  the  father  aged  63  and  three 
children  aged  respectively  26,  15,  and  13  years,  all  suffered 
from  high  myopia  and  glaucoma,  but  he  knows  "no  reason 
why  scleractesia  posterior  should  lead  to  glaucoma,"  and 
it  appeared  to  him  "more  probable  that  the  myopia  on  one 
side,  and  the  glaucoma  on  the  other,  had  been  inherited, 
without  the  one  originating  or  aiding  the  development  of  the 
other."     Again  in  1881,  Brailey  (13)  wrote  that  in  children 
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owing  to  the  comparative  elasticity  of  the  globe  "the  increas- 
ing contents  of  the  vitreous  chamber  do  not  require  to  press 
so  much  upon  the  lens,  which  in  its  turn  has  greater  power 
of  resistance  owing  to  the  greater  tension  of  the  zonule. 
Thus,  the  dangers  attendant  on  the  contact  of  iris  and 
cornea  are  frequently  averted.  Such  cases  often  present 
themselves,  in  my  opinion,  as  cases  of  progressive  myopia." 
Nettleship  (14),  who  considered  the  combination  of  myopia 
and  glaucoma  to  necessitate  a  bad  prognosis,  expressed 
his  belief  in  1888,  as  already  stated,  that  either  myopia 
predisposes  to  glaucoma  or  that  both  are  due  to  the  same 
local  cause. 

Of  these  three  ideas  it  is  hard  to  say  which  is  the  correct 
one,  or  whether  each  has  not  its  measure  of  truth.  But  it 
seems  easy  to  understand  how  in  eyes  only  slightly 
predisposed  to  posterior  staphyloma — on  account  of  local 
weakness  in  the  sclera,  dragging  from  shortness  of  the 
optic  nerve,  or  otherwise,  an  increased  intra-ocular  tension 
might  be  sufficient  to  turn  the  scale  and  initiate  myopic 
bulging.  The  following  case  (15),  a  mnltnm  in  parvo,  is 
interesting  in  this  connection.  Rose  S.  aet.  18,  li.  E.  T. 
+  1.  M.  12  D.  Cornea  —  9  m.m.  in  diameter.  Iris  absent, 
except  a  narrow  crescentic  piece  on  the  inner  side  for  | 
of  a  circle.  Lens  in  situ  and  with  a  diameter  equal  to 
that  of  the  cornea  O.  D.  cupped.  Myopic  crescent  on 
outer  side.  Opaque  nerve  fibres.  L.  E.  T.  -r  2.  M.  and 
cornea  as  in  li.  E .  No  iris  except  three  small  isolated 
bits  on  the  inner  side.  O.  D.  cupped.  Here  we  have  eyes 
strongly  predisposed,  according  to  Priestley  Smith's 
investigations,  to  primary  glaucoma — very  small  corneae, 
lenses  disproportionately  large  for  the  diameter  of  the  eyes 
in  the  region  of  the  ciliary  bodies;  probably,  at  least  at 
one  time,  small  in  all  directions,  and  possibly  even  hyper- 
metropic. 

The  theory  of  myopic  choroiditis  spreading  forward 
does  not  seem  to  commend  itself  as  in  accord  with  clinical 
experience,  while  those  who  uphold  a  "posterior  glau- 
coma" might  find  satisfaction  in  explaining  the  high  ten- 
sion as  secondary  to  an  interference  with  the  health  of  the 
eye  in  the  region  of  the  optic  nerve. 

Effects  of  Accommodation. 

MacKenzie  (16)  considered  overuse  of  the  accommoda- 
tion to  be  a  cause  of  the  "choroiditis  of  glaucoma;"  and 
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Walker  (16,  a.)  thought  that  a  long  continued  overexertion 
of  the  accommodation  produces  an  irritable  state  "which 
only  wants  some  provocation  (such  as  atropin)  to  develop 
an  active  inflammation."  W,  Schoen  (17)  laid  special 
stress  upon  two  points:  He  believed  (1)  that  the  lamellae 
of  the  suprachoroidea  are  the  tendons  of  the  central  fibres 
of  the  ciliary  muscle  and  proceed  to  the  sheath  of  the 
optic  nerve;  and  (2)  that  the  zonule  anatomically  falls  into 
an  anterior  and  a  posterior  division  which  have  different 
functions  in  accommodation.  Schoen  says  that  the 
various  forms  of  glaucoma  are  due  to  the  actions  of  the 
different  divisions  of  this  muscle,  and  that  normally  the 
sclera  is  protected  from  intra-ocular  pressure  by  the  above 
mentioned  tendons,  which  also  by  dragging  on  the  optic 
nerve  produce  the  glaucomatous  cupping.  "In  glaucoma 
simplex  all  the  muscle  fibres  are  active,  and  the  cup  is  the 
result  of  the  dragging  of  the  fibres  on  the  optic  nerve.  In 
glaucoma  acutum  the  inner  and  ring  fibres  are  quiescent, 
while  the  external  meridional  still  contract  and  retain 
their  tone.  In  glaucoma  atonicum  all  the  fibres  refuse 
work."  Snellen  (18)  interprets  Schoen's  ideas  as  a  hypo- 
thesis "that  after  a  strain  of  accommodation  the  ciliary 
muscle  becomes  suddenly  relaxed,  and  that  as  a  result  of 
this  the  lens  is  suddenly  pressed  forward,"  and  certainly 
there  appears  to  be  little  ground  for  regarding  it  as  any- 
thing more  than  a  hypothesis,  while  it  is  difficult  to  under- 
stand how  relaxation  of  the  ciliary  muscle  should  result  in 
propulsion  of  the  lens. 

Quite  recently  (18  a)  Schoen  has  asserted  that  if  only 
every  one  who  requires  glasses  would  wear  them  in  good 
time  there  would  be  no  more  glaucoma ;  of  his  last  140  cases 
48  per  cent,  were  hypermetropic,  and  not  one  of  them  wore  a 
distance  glass;  33  per  cent,  were  astigmatic,  always  un- 
corrected; 20  per  cent,  wore  no  glasses  at  all,  or  lenses 
which  were  unsuitable.  Women  shrink  from  wearing 
glasses,  and  therefore,  produce  twice  as  many  glaucoma 
patients  as  men  do. 

Snellen  himself  (19)  gave  a  much  more  satisfactory  ex- 
planation of  the  effects  of  accommodation  in  the  produc- 
tion of  glaucoma,  when  he  observed  that  the  diameter  of  the 
lens  does  not  in  age,  as  it  does  in  youth,  diminish  pari 
passu  with  the  increased  diameter  of  the  ciliary  muscle  on 
its  contraction,  whereby  the  perilenticular  space  remains 
nearly  constant  in  width :  but  that,  on  the  contrary,  while 


glaucoma;  its  symptoms  and  treatment.  293 

the  muscle  continues  on  accommodation  to  advance  toward 
the  lens,  the  sclerosed  condition  of  the  latter  prevents  its 
retreat  to  a  corresponding  degree,  the  two  coming  pos- 
sibly into  firm  contact,  while  the  slackened  zonule  permits 
of  the  advance  of  the  lens.  Snellen  finds  confirmation  of 
this  in  some  of  Priestley  Smith's  investigations. 

Priestley  Smith  (20)  remarked  that  the  connection  be- 
tween strain  of  accommodation  and  glaucoma  can  by  no 
means  be  denied,  but  that  "it  must  be  remembered  that 
the  liability  to  glaucoma  is  greatest  at  a  time  of  life  when 
the  accommodation  is  in  abeyance.  Much  book-work  is 
likely  to  be  injurious,  apart  from  the  accommodative  act, 
by  reason  of  the  stooping  and  congestion  of  the  head 
which  it  often  involves."  In  a  case  such  as  that  related 
by  Noyes  (21)  of  an  ophthalmic  surgeon  who,  being 
astigmatic  and  also  glaucomatous,  stops  the  glaucoma  by 
suspending  accommodation  with  atropin  and  the  use  of 
full  correction,  it  is  improbable  that  a  primary  interference 
with  excretion  takes  place  at  the  angle  of  the  anterior 
chamber,  and  most  probable  that  it  originates  in  connec- 
tion with  the  lens  and  ciliary  body  in  some  such  way  as 
that  described  by  Snellen  and  Priestley  Smith. 

While  considering  the  connection  between  accommo- 
dation and  glaucoma  it  will  be  interesting  to  compare  the 
former  with  the  action  of  the  most  potent  medicinal  cure  for 
glaucoma,  eserine.  During  accommodation  we  have  con- 
vergence of  the  optic  axis,  (which  may  be  left  out  of 
consideration  here),  diminution  in  the  size  of  the  pupil, 
and  contraction  of  the  ciliary  muscle;  during  the  action 
of  eserine  we  find  a  similiar  contraction  of  the  pupil,  as 
well  as  action  of  the  ciliary  muscle  productive  of  myopia. 
As  eserine  benefits  glaucoma,  why  should  not  accommo- 
dation? The  difference  between  their  actions  is  probably 
chiefly  one  of  degree,  the  eserine  contracting  the  pupil 
very  markedly,  the  reason  generally  given  for  its  salutory 
effects,  and  possibly  also  producing  a  state  of  greater 
hyperaemia  of  the  iris,  which  perhaps  should  not  be  alto- 
gether ignored  when  taken  in  conjunction  with  its  probable 
effects  upon  a  previously  congested  ciliary  body,  while 
the  ciliary  muscle  is  thrown  into  a  state  of  prolonged 
spasm.  It  has  been  said  by  excellent  authority  that  cases 
of  glaucoma  have  actually  been  produced  by  eserine,  and 
it  is  not  an  uncommon  experience  that  both  eserine.  and 
pilocarpine  act  not  only  without  benefit,  but  appear  dis- 
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tinctly  to  accentuate  the  disease.  Are  some  of  these 
cases  in  which,  from  the  inelastic  condition  of  the  lens  or 
the  laxity  of  the  zonule,  excessive  accommodation  might 
have  had  a  similiar  effect? 

Glaucoma  Caused  by  Mydriatics. 

MacKenzie  (22)  found  it  necessary  to  relinquish  the  use 
of  atropine  in  certain  cases  of  glaucoma  on  account  of  an 
increase  of  symptoms  due  to  it;  and  (Laqueur  23)  in  1877 
drew  the  attention  of  the  profession  to  the  effects  of  cala- 
bar bean  and  atropine  in  this  disease,  and  cited  experiments 
made  by  others  on  the  intra-ocular  tension  under  their 
influence. 

It  had  long  been  understood  that  atropine  reduced  the 
tension  in  corneal  and  iritic  diseases;  and  Pflueger  (24) 
found  in  81  per  cent,  of  all  eyes  distinct  diminution,  in  16 
per  cent,  no  change,  and  in  3  per  cent,  increase  of  tension 
on  account  of  its  local  application.  Adamuek  (25)  con- 
firmed the  observations  of  Wegner,  Gruenhagen,  and 
Coccius  on  animals,  that  it  lessened  the  tension.  Wharton 
Jones  (26)  said  atropine  was  dangerous  in  acute  glaucoma, 
and  V.  Graefe  (27)  had  noticed  a  "latent  chronic  glau- 
coma" changed  into  an  acute  attack  by  atropine. 
Laqueur  believed  that  though  it  is  a  means  of  in- 
creasing tension  "this  action  does  not  appear  so  long  as 
the  circulatory  apparatus  is  in  good  working  order."  G. 
E.  "Walker  (28)  considered  it  a  typical  provocative 
of  glaucoma,  "since  it  excites  the  radial  fibres  to  drag  on 
the  congested  and  irritated  circular  muscle."  Story  (29) 
related  a  case  of  glaucoma  in  one  eye  and  a  month  later 
in  the  other,  appearing  suddenly  in  each  case  two  hours 
after  the  subconjunctival  injection  of  cocain  for  operations 
on  the  external  muscles.  Walter  (30)  published  two  cases 
of  glaucoma  produced  by  scopolamine,  which  was  on  its 
first  introduction  considered  by  some  surgeons,  without 
very  obvious  reason,  as  a  safe  mydriatic  as  regards 
glaucoma;   and  other  cases  have  been  reported. 

The  above  is  sufficiently  illustrative,  and  it  may  with 
safety  be  said  that  without  exception  all  mydriatics  are  to  be 
avoided  in  an  eye  predisposed  to  glaucoma,  and  that  their 
action  should  be  watched  in  every  case,  and  more 
especially  after  middle  life. 

The  most  generally  accepted  explanation  of  this,  and 
that  which  has  the  firmest  scientific  basis,  lies  in  the  fact 
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that  mydriatics  crowd  the  iris  into  the  filtration  ang-le,  and 
tend  to  block  it.  Still  it  is  as  well  to  bear  in  mind  their 
paralyzing  effect  on  the  ciliary  muscle,  as  well  as  the  pos- 
sible hyperaemia  of  the  ciliary  body  produced  by  the  emp- 
tying of  the  vessels  of  the  iris  on  its  dilatation,  mentioned 
by  Fuchs  (31)  as  the  probable  reason  for  the  ill  effects  of 
atropine  in  some  cases  of  irido-cyclitis.  Knies  (32),  to 
support  his  theory  that  glaucoma  is  due  to  an  irritation  of 
the  anterior  exits  for  the  intra-ocular  fluid  caused  by  a 
glaucomatous  poison  circulating  in  the  eye,  supposed  that 
mydriatics,  causing  hyperaemia  of  the  fundus,  accelerate 
tissue  metamorphosis,  "so  that  the  nocuous  elements  con- 
tained in  the  latter  are  hurried  along  faster  and  in  greater 
quantity  toward  the  channels  of  outflow  of  the  eye." 

Glaucoma  Caused  by  Operation. 

It  has  long  been  acknowledged  that  an  attack  of  glau- 
coma in  the  previously  sound  eye  may  be  precipitated  by 
an  operation  on  the  other,  so  much  so  that  it  has  become 
a  very  general  proceeding  to  instil  eserine  into  it  before- 
hand, as  was  at  first  recommended  by  Arlt.  The  frequent 
depression  of  mind  and  body  produced  by  the  circum- 
stances has  been  very  greatly  credited  as  the  cause,  and 
Fuchs  (33)  found  in  this  two  probable  factors,  the  inter- 
ference with  the  circulation,  and  the  resulting  reflex 
dilatation  of  the  pupil.  Swanzy  (34)  thought  that  the 
dilatation  of  the  pupil,  the  immediate  cause,  is  a  consequence 
of  confinement  in  a  dark  room. 

Ocular  Hyaline  Degeneration  and  Glaucoma. 

A  hyaline  degeneration  of  tissues  has  been  proposed  as 
the  foundation  for  the  glaucoma  process  and  somewhat 
elaborated  by  Haensel.  Vossius  (35)  in  1888  related 
a  case  in  which  hyaline  degeneration  and  sclerosis  of 
arteries  in  the  choroid,  and  cellular  infiltration  round  the 
veins,  co-existed  with  obliteration  of  the  angle  of  the  ante- 
rior chamber;  and  Klebs  (36)  in  1889  found  hyaline 
degeneration  in  the  vessels  in  a  number  of  cases  of  blind 
glaucomatous  eyes,  and  in  one  recent  case.  He  thought 
this  had  a  close  casual  relationship  with  glaucoma.  V. 
Garnier  (37)  in  1892  was  convinced  that  there  is  a  diminu- 
tion of  the  natural  elasticity  in  the  choroidal  vessels  when 
spontaneous  increase  of  tension  is  present.  Haensell  (38) 
said  that  the  cellular  matter  which  in  foetal   life  urites  the 
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vitreous  lamellae  arranged  around  the  branches  of  the 
hyaloid  artery,  transforming  later  so  as  to  leave  the  vitreous 
like  jelly,  in  glaucoma  condenses  so  that  the  passages  are 
completely  closed  to  the  circulating  lymph,  an  accumu- 
lation takes  place  between  the  lamellae  which  augments  the 
intra-ocular  tension,  and  from  lack  of  proper  nourishment 
the  vitreous  atrophies.  Other  parts  of  the  eye  show 
analagous  changes,  and  to  this  interference  with  nutrition 
Haensell  ascribed  glaucoma,  beginning  sometimes  with 
softening  and  excavation  of  the  optic  nerve,  the  increased 
tension  setting  in  only  after  the  degeneration  has  spread 
thence  to  the  vitreous.  On  the  other  hand,  when  the 
vitreous  is  first  affected  tension  may  arise  and  continue 
^vithout  cupping,  and  even  with  normal  visual  acuity. 
Priestley  Smith  (39)  admitted  as  a  possible  hypothetical 
cause  of  some  cases  changes  in  the  hyaloid  membrane,  in 
the  stroma  of  the  vitreous,  or  in  the  constitution  of  the 
vitreous  fluid;  while  Knies  (40)  has  found  the  vitreous 
generally  normal  except  in  the  late  stages  to  which  it  and 
the  hyaline  degeneration  of  vessels,  when  present,  belong. 
In  the  glaucomatous  eyes  whose  arteries  one  has  most 
opportunity  of  examining  the  vitreous  is  frequently  found 
to  be  much  shrunken  and  detached,  especially  posteriorly. 

Sclerosis  of  Tissues  and  Glaucoma. 

It  is  generally  admitted  that  the  sclera  is  more  rigid  in 
age  than  it  is  in  youth,  but  some  writers  assert  that  it  is 
specially  so  in  glaucoma,  which  may  result  from  this  in- 
elasticity. Gosetti  (41)  and  Del  Monti  (42)  are  quoted  by 
Knies  as  stating,  the  former  that  glaucoma  is  caused  by  a 
general;  sclerosis  of  the  ocular  tissues,  and  the  latter  that 
it  may  be  due  to  a  sclerosis  of  the  anterior  part  of  the 
sclera  and  of  the  cornea.  Richey  (43)  is  able  to  find  an 
explanation  for  every  feature  of  glaucoma  on  the  hypoth- 
esis of  a  general  sclerosis.  Arlt  (44)  believed  that  special 
rigidity  of  the  sclera  causes  stasis,  the  first  stage  in 
glaucoma;  and  Straub  (45)  noticed  less  elastic  retraction  of 
the  choroid  from  the  sclera  on  incision  than  in  normal 
eyes.  Schmidt-Rimpler  (46)  considered  rigidity  and 
alteration  in  the  elasticty  of  the  choroid  to  be  important, 
as  did  Weber  (47),  Koenigstein  (48),  v.  Garnier  (49),  and 
others;  whilst  Somya  (50)  suggested  that  in  hereditary 
glaucoma  the  fault  might  lie  in  rigidity  of  the  sclera. 
On  the  othsr  hand,  Hulke,  Nettleship,  Schnabel  (51),  and 
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Brailey  (52)  have  found  no  special  rigidity  in  glaucoma. 

Glaucoma  Caused  by  Changes  in  the  Shape  of  the  Globe. 

Roeder  (53)  thought  that  a  tendency  in  advanced  age 
for  the  eye  to  become  cone-shaped  inclined  to  narrow 
the  angle  of  the  anterior  chamber,  drag  on  the  ciliary 
processes,  and  produce  an  excessive  excretion  from  them. 
Von  Garnier  (54)  considered  that  when  scleral  stretching 
exists  the  iris  and  cornea  are  brought  into  apposition, 
and  the  angle  is  closed.  It  is  well  known  that  staphy- 
loma of  the  cornea  and  of  the  ciliary  region  are  not 
infrequently  associated  with  high  tension.  They  are 
sometimes  caused  by  the  glaucoma,  and  sometimes  the 
altered  relations  of  the  cornea  and  iris  interfere  with, 
the  excretion  of  ocular  fluid  and  produce  it.  In 
exceptional  cases  glaucoma  may  arise  in  interstitial  ker- 
atitis, with  or  without  bulging  of  the  cornea,  and  inde- 
pendent of  synechia,  or  in  softening  of  the  cornea 
associated  with  pannus.  In  some  of  these  cases  frequent 
sclerotomies  have  a  most  beneficial  effect. 
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CHAPTER    IX. 

GLAUCOMA    IN    THE    YOUNG;    IN    ANIRIDIA  AND 

COLOBOMA  OF  THE   IRIS:    AND 

IN  APHAKIA. 

Glaucoma  in  the  Young.  Glaucoma  in  young  people 
may  be  divided  into  two  groups,  that  constituted  by  one  or 
other  of  the  forms  of  ^ ^ senile'"'  gJaucoma,  onhj  occurring  at 
an  unusuaUy  early  age,  and  with  nothing  else  specially  to 
separate  it  from  ordinary  glaucoma ;  and  that  in  which  an 
abnormal  dilatation  of  the  globe,  and  especially  of  the 
cornea,  results  from  the  excess  of  pent-up  fluid  in  the 
interior  of  an  undeveloped  and  distensible  eye,  a  disease 
to  which  the  names  hupJtthahnia,  JiydrophthaJmia  and  cor- 
nea c/Johosa*,  have  been  given.  The  essential  difference 
between  buphthalmia  and  ordinary  glaucoma  lies,  therefore, 
not  in  the  causation  of  the  increased  tension,  but  in  the 
less  power  of  the  globe  to  retain  its  natural  dimensions 
underpressure,  care  being  taken  to  distinguish  the  equable 
dilatation  of  the  whole  eye  from  a  mere  staphyloma. 

I.  Buphthalmia, — Si/mptoms.  Superfluous  intra-ocular 
pressure,  whether  as  a  result  of  some  invisible  cause  and, 
therefore,  called  primary,  or  secondary  to,  for  instance,  a 
leucoma  adherens,  not  being  met  by  such  a  resisting  cap- 
sule as  in  an  older  eye,  is  able  to  distend  the  globe  by 
dilatation  and  thinning  of  its  walls  to  a  diameter  of  even 
38  m.m.  from  before  backward,  and  28  m.m.  across.  In  a 
case  of  Warlomont's  the  cornea  was  17  m.m.  in  diameter. 
The  effect  of  this  is  to  let  the  dark  uvea  shine  through 
the  sclera,  to  enlarge  and  sometimes  flatten  the  cornea, 
which  may  be  clear  or  opaque;  and,  as  the  lens  does  not 
participate  in  the  abnormal  enlargement,  the  zonule,  on 
account  of  the  separation  of  the  elongated  ciliary  body 
from  the  lens,  is  stretched,  maybe  ruptured,  with  luxation 
of  the   lens   which,  in   any  case,   is  flattened,  sometimes 

*NoTE. — Schweigger  (1)  asserts  that  "cornea  globosa"  should  be 
applied  only  to  cases  of  abnormally  large  cornea  with  deep  anterior 
chamber,  and  without  stretching  or  thinning  of  the  sclera,  but  does 
not  explain  the  origin  of  such  cases,  and  the  above  terms  are  used 
indiscriminately  by  others  (e,  r/.,  Fuchs  and  Swauzy). 


300  GLAUCOMA  ;   ITS  SYMPTOMS  AND  TREATMENT. 

opaque,  and  changed  into  a  spongy  network  with  thick- 
ened capsule,  or  occasionally  is  absorbed.  This  lack  of  sup- 
port behind  produces  irido-donesis,  the  anterior  chamber 
is  deepened,  while  myopia  necessarily  accompanies  the 
antero- posterior  elongation  of  the  globe  to  an  extent 
which  must  be  modified  by  the  state  of  the  lens.  The  cili- 
ary body  and  choroid  may  atrophy.  The  disc  is  frequently 
cupped  in  spite  of  the  general  yielding  of  the  w^alls,  which 
may,  however,  render  less  apparent  the  tendency  to  in- 
crease of  tension.  The  retina  is  sometimes  detached, 
secondarily  to  the  detachment  of  the  hyaloid  from  the 
retina,  owing  to  the  fact  that  the  vitreous  may  not  expand 
to  the  same  extent  as  the  globe. 

The  enlargement  of  the  globe  may  cause  an  increase 
in  the  size  of  the  orbital  cavity.  The  vision  is  poor,  the 
field  contracted,  and  photopsia  and  nystagmus  are  some- 
times found.  These  symptoms,  though  they  may  remain 
stationary,  or  even  diminish,  are  apt  to  progress  toward 
greater  destruction  of  the  ocular  functions. 

Etiology.  Cases  of  buphthalmia  may  be  divided  into 
those  which  are  secondary  to  some  visible  pre-existing 
cause,  and  have  their  counterpart  in  the  secondary  glau- 
coma of  adults,  and  those  which  are  congenital. 

(a)  Secondary  Buphthalmia  is  by  far  the  commoner,  and 
cases  have  been  published  within  recent  times  by — among 
others — Brailey  (2),  two  cases  with  posterior  synechia  and 
small  immovable  pupil,  T  +,  and  optic  disc  cupped;  and 
five  cases  (3)  in  which  the  iris  was  partly,  or  quite,  ad- 
herent to  the  cornea;  and  by  Treacher  Collins  (4),  five 
cases,  four  due  to  adhesion  of  the  iris  to  a  perforated  cornea, 
and  the  fifth  to  intra-ocular  tumor.  The  average  antero- 
posterior diameter  of  those  globes,  the  measurements  of 
which  are  given,  is  nearly  30  m. m.,  the  vertical  about  25 
m.m.,  while  the  corneal  was  about  14  m.m.  A  globe  has 
been  examined  which  measured  38  m.m.  from  before  back- 
ward, and  28  m.m.  across  (Schiess5).  In  each  of  Collins^ 
cases  the  disc  was  cupped. 

(h)  Congenital  Cases.  Cross,  of  Bristol,  has  reported  a 
case  in  which  the  antero -posterior  diameter  of  the  globe 
reached  40  m.m.,  and  another  which  measured  28  m.m. 
across,  and  whose  cornea  was  19  m.m.  in  diameter. 

Various  theories  have  been  advanced  to  account  for 
these  cases,  which  are  usually  binocular,  and  which  have 
been  found  in  the  pig  and  horse,  as  well  as  in  man;  as. 
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for  instance,  that  they  are  due  to  an  arrest  of  development 
of  the  cornea  before  differentiation  takes  place  between 
it  and  the  sclera  (Steffan  6,  Mueller  7).  Duerr  and 
Schlegtenda  suggest  that  the  oblique  muscles  by  pressure 
indent  the  sclera  and  interfere  with  the  circulation  through 
the  vortex  veins  (8).  They  describe  five  cases,  the  im- 
portant points  in  Case  I,  a  girl  aged  18,  being  the  presence 
of  round-celled  infiltration  at  the  cornea-scleral  junction, 
with  many  vessels,  some  entering  the  cornea;  and  that 
Schlemm's  canal  was  lost  to  view  except  in  a  few  sections, 
where  it  was  just  visible,  while  the  angle  was  open.  The 
disc  was  cupped.  Case  II — No  history;  had  a  similar, 
though  less  marked,  condition  of  the  corneo- scleral  junc- 
tion. The  angle  was  occluded  in  places,  lens  shrunken 
and  calcareous,  Schlemm's  canal  obliterated  in  places  by 
round,  spindle  and  pigment  cells :  optic  disc  cupped,  vor- 
tex veins  normal.  Case  III — Boy,  aged  12,  eyes  affected 
since  infancy,  cornea  infiltrated  and  vascular,  two  vortex 
veins  had  both  trunks  and  branches  pigmented  externally, 
and  one  was  contracted  in-  caliber;  optic  disc  cupped. 
Case  IV — Boy,  aged  19,  eyes  gradually  enlarged  from  in- 
fancy; left  eye  had  a  cornea  measuring  16.5  m.m.  verti- 
cally, and  the  globe  was  35  m.m.  from  before  back  and  27 
m.m.  across.  Cornea  was  vascular,  angle  open,  no  canal 
of  Schlemm,  and  spaces  of  Fontana  partially  filled  by  cell 
infiltration;  optic  nerve  degenerated;  the  vortex  veins 
were  dilated  under  slight  staphyloma  of  the  sclera.  Case 
v.,  the  right  eye  of  Case  IV.  In  the  line  of  the  superior 
oblique  was  a  deep  groove ;  there  was  no  trace  of  Schlemm's 
canal  or  of  the  spaces  of  Fontana.  The  vortex  veins  did 
not  indicate  retarded  circulation  so  plainly  as  in  Case  IV., 
though  that  was  sufficiently  evident. 

On  reading  these  cases  one  can  hardly  help  concluding 
that  there  is  too  little  foundation  for  the  belief  that  any  one 
of  them  was  produced  by  muscular  action,  for,  except 
perhaps  in  Case  III.,  there  is  ample  reason  in  the 
condition  of  the  corneo-scleral  junction  and  the  angle  for 
the  production  of  increased  tension,  and  it  is  only  to  be 
expected  that  in  an  enlarging  and  soft  globe  contracting 
muscles  encircling  it  should  leave  their  mark  as  a  con- 
striction. 

Other  authors  (Horner  and  Meiralt  in  Zurich,  1869,  Gal- 
lenga,  Raab  (9),  Mauthner  (10),  Pflueger  (11),  Dufour 
(12),    consider  buphthalmia   to    be    due    to    pathological 
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causes,  such  as  intra-uterine  irido-choroiditis,  or  to  con- 
genital weakness  in  the  zonule  of  Zinn  and  corneo- scleral 
ring;  while  Panas  (13)  adds  that  the  type  is  that  of  con- 
secutive glaucoma,  due  to  the  frequent  occlusion  of  the 
iritic  angle  by  excess  of  secretion. 

Buphthalmia  is  sometimes  hereditary,  as  in  Randolph's 
case  (14),  where  a  brother  and  sister  were  affected; 
the  first  of  Duerr  and  Schlegtenda's  cases,  above  quoted, 
where  the  parents  were  cousins,  and  two  of  the  patient's 
brothers,  aged  respectively  20  and  8  years,  suffered  in  the 
same  way ;  and  one  case  noted  by  Treacher  Collins(  15)  whose 
sister  suffered  like  herself  from  hydrophthalmia.  Warlo- 
mont  (16)  published  a  case  in  a  patient  aged  13  with  a 
cornea  measuring  17  m.m.  across,  and  with  a  vision  of  |. 
Treacher  Collins  (17)  described  five  eyes  excised  for 
primary  buphthalmia,  and  asserted  his  belief  that  con- 
genital cases  are  probable  "due  to  some  defect  of  develop- 
ment in  the  filtration  area  at  the  angle  of  the  anterior 
chamber.  In  some  cases  it  appears  that  the  canal  of 
Schlemm  (Case  XL)  is  absent;  in  others,  that  the  iris 
does  not  become  separated  from  the  back  of  the  cornea 
up  to  its  extreme  periphery,  and  that  a  congenital  adhesion 
in  this  position  prevents  the  exit  of  the  fluid  from  the 
eyes."  Later,  Collins  brought  forward  a  new  theory  (18), 
founded  upon  developmental  physiology,  which  has  re- 
ceived the  support  of  Priestley  Smith,  Cross  of  Bristol  and 
others,  and  which  certainly  appears  to  be  well  founded.  Col- 
lins referred  to  the  facts  that  before  the  appearance  of  the  iris 
in  the  foetal  eye  that  portion  of  the  epiblast  which  goes  to 
form  the  lens  is  cut  off  from  the  cuticular  epiblast  by  the 
ingrowth  of  the  mesoblast,  which  is  divided  into  two  layers, 
the  posterior  forming  the  anterior  fibro- vascular  sheath, 
and  the  anterior  forming  the  substantia  propria  of  the 
cornea  and  Descemet's  membrane.  At  this  time  there  is 
no  anterior  chamber,  and  the  lens  is  separated  from  the 
cornea  by  the  anterior  fibro-vascular  sheath  alone,  which 
is  in  contact  with  both.  As  the  iris  grows  out  from  the 
ciliary  body,  carrying  in  front  of  it  the  prolongation  of 
the  posterior  fibro-vascular  sheath,  which  goes  to  join  the 
anterior,  it  insinuates  itself  beneath  the  anterior  sheath 
and  raises  it  up  from  the  surface  of  the  lens.  The  sheath 
ultimately  becomes  united  to  the  iris,  whose  anterior  layer 
it  forms,  while  that  portion  filling  the  pupil  beyond  the 
limit  of  extension  of  the  iris    takes    the  name  of  "pupil- 
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lary  membrane,"  which  ought  to  disappear,  but  occa- 
sionally remains  in  part  persistent,  and  may  be  seen 
proceeding  from  the  corona  of  the  iris  to  the  lens  cap- 
sule, and  even  to  the  back  of  the  cornea.  When  the 
aqueous  begins  to  be  secreted  and  the  lens  to  be  flat- 
tened the  cornea  and  iris  separate,  unless  from  failure 
of  the  normal  complete  absorption  of  the  bands  between 
them.  It  is  to  the  pressure  of  such  corneo-iritic  adhe- 
sions or  anterior  synechia  that  Treacher  Collins  ascribes 
at  least  some  cases  of  congenital  hydrophthalmia.  In 
cases  recorded  by  Beck  (19),  Samelsohn  (20),  Makroki 
(21),  and  Zinn  (22),  there  existed  some  doubt  whether 
intra -uterine  corneal  perforation  might  not  have  caused 
the  synechia,  but  Collins  described  a  case  in  which  the 
cornea  is  without  a  sign  of  such  perforation,  but  a  fibro- 
cellular  membrane  remained  behind  the  lens,  and  a  large 
piece  of  a  persistent  pupillary  membrane,  as  well  as  the 
pupillary  border,  attached  the  iris  to  the  cornea.  Collins 
has  seen  other  cases  of  the  kind,  one  adhesion  passed 
between  the  iris  and  the  ligamentum  pectinatum.  In  the 
next  the  adhesions  were  situated  rather  nearer  the  per- 
iphery of  the  iris  than  its  pupillary  border  in  its  outer 
half,  were  12  in  number,  and  appeared  as  little  whitish 
elevations  of  the  iris  tissue  coming  forward  to  the  back 
of  the  cornea,  which  latter  was  perfectly  clear.  This  eye 
also  contained  some  slit-like  openings  through  the  sub- 
stance of  the  iris  just  external  to  its  sphincter  muscle. 
In  another  the  iris  was  adherent  at  its  upper  part  to  a 
clear  cornea,  and  at  the  periphery  closely  attached  to  the 
cornea  on  both  sides  of  the  section.  Posterior  synechia 
also  existed,  but  no  round-celled  infiltration  in  any  part 
of  the  uvea.  The  anterior  fibro- vascular  sheath  in  this 
case  appears  to  have  been  unable  to  separate  from  the 
cornea,  both  in  this  region  and  at  the  periphery.  In 
another  case  Collins  found  extensive  peripheral  adhesion 
of  the  root  of  the  iris  to  the  cornea,  and  in  several  other 
eyes  affected  with  congenital  glaucoma,  and  in  which 
iridectomy  had  been  unsuccessfully  performed,  he  found 
with  the  microscope  in  each  one  that  the  angle  of  the 
anterior  chamber  was  closed  in  the  region  of  the  colo- 
boma,  as  well  as  elsewhere. 

In  the  transactions  of  the  British  Ophthalmological  So- 
ciety, 1895-6,  Cross  of  Bristol  has  detailed  an  examination 
of  three  eyes  excised  for  congenital  buphthalmia.     They  all 
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had  deep  anterior  chambers ;  the  first  showed  definite  adhe- 
sion of  the  root  of  the  iris  to  the  ligamentum  pectina- 
tum:  the  second,  no  definite  adhesion,  but  strands  of 
tissue  suggestive  of  a  former  contact  of  iris  and  cornea, 
which  had  given  way;  and  the  third,  a  distinct  block  of 
considerable  width,  occluding  the  angle.  Cross  concludes 
that  his  "specimens  are  in  strong  support  of  the  view 
that  the  essential  cause  of  congenital  hydrophthalmos 
lies  in  the  imperfect  condition  of  the  filtration  angle." 
Devereux  Marshall  at  the  same  time  showed  a  hydroph- 
thalmic  eye  in  which  the  anterior  chamber  was  very  deep, 
and  yet  its  angle  was  distinctly  closed. 

How  is  it  that  such  cases  ever  improve  with  advanc- 
ing age?  An  explanation  may  lie  in  the  condition  found 
in  an  eye  examined  by  Collins,  which  had  to  be  removed 
on  account  of  a  blow.  In  it  fine  adhesions  uniting  iris 
and  ligamentum  pectinatum  appeared  to  have  been 
stretched  until  the  angle  had  become  widely  open. 

II.  The  second  group  is  that  which  includes  cases  of 
ordinary  primary  glaucoma  without  dilatation  of  the  globe, 
but  occurring  at  an  unusually  early  age.  These  cannot 
properly  be  separated  from  "senile"  glaucoma,  and  are 
introduced  here  chiefly  to  distinguish  them  from  buph- 
thalmia,  and  to  illustrate  the  ages  at  which  increased 
intra-ocular  tension  may  exist  without  causing  enlarge- 
ment of  the  eye.  For  instance,  in  recent  years  Nettle- 
ship  (23)  mentions  15  cases  beginning  before  the  age  of 
30  years.  In  nearly  two -thirds  the  eyes  were  myopic; 
11  of  these  were  between  20  and  30,  and  the  remain- 
ing four  were  under  20  years  of  age.  Both  eyes  were 
affected  in  seven  of  the  cases,  and  of  the  four  cases  be- 
low 20  years  old  both  eyes  were  affected  in  only  one. 
Iridectomy  was  beneficial,  even  though  two  of  the  cases 
operated  on  had  considerable  myopia.  "It  is  worth  not- 
ing that  in  one  case  of  double  glaucoma  at  about  20, 
with  very  high  myopia,  the  patient,  a  male,  was 
almost  a  dwarf  and  obviously  cretinous,  and  that  in  three 
others,  all  girls,  the  patients  were  stunted,  feeble  and 
backward."  Spencer  Watson  (24)  published  the  history 
of  a  case  in  a  woman,  aged  23,  and  Brailey  (25)  a  case 
of  a  girl  aged  18,  with  in  the  right  eye  myopia  of  12  D., 
opaque  nerve  fibers,  and  a  cornea  of  9  m.m.  in  diame- 
ter. T+1.  The  left  eye  was  also  myopic ;  cornea  measured  9 
m.m.  T  +  2.     The   optic    nerve  was  cupped,  and  the  iris 
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was  nearly  entirely  absent  in  both  eyes.  Priestley  Smith 
(26)  found  that  among  1,000  cases  of  primary  glaucoma 
the  average  number  beginning  under  the  20th  year  is 
less  than  1  per  cent.,  and  that  the  increase  with  advanc- 
ing age  is  slow  for  a  considerable  time  longer,  the  aver- 
age being  a  little  higher  in  the  decade  between  20  and 
30.  I  have  already  quoted  an  interesting  case  (see  Glau- 
coma Produced  by  Mydriatics),  published  by  Story  (27) 
of  a  girl  aged  13  in  whom  acute  glaucoma    appeared   in 


Fig.  7.     Glaucoma   in    an  Eye  with  Apparent    Congenital  Aniridia, 
Acongenital  adhesion  unites  the  root  of  the  Iris  to  the  Cornea, 
due  to  an  insufficient  development  of  the  normal  separat- 
ion of  the  Iris  and  Cornea.    There  was  also  anterior 
polar  cataract.     This  patient's  mother,  who 
had  the  same  condition  of  the  Iris,  ac- 
quired Glaucoma  secondarily  to 
a  corneal  ulcer. 

the  right-  eye  after  the  use  of  atropine  and  cocain,  and 
an  operation  on  an  external  ocular  muscle  of  that  eye, 
and  a  month  later  in  the  left  eye  after  cocain  and  a 
similar  operation  upon  it.  In  the  same  paper  Story 
relates  the  case  of  a  girl  of  18,  with  a  cornea  of 
a  diameter  of  12.5  m.m.,  deep  cups  and  T  -^  2,  and 
quotes  the  following  from  Schmidt -Rimpler  in  the  Graefe- 
Saemisch  Handhuch :  Glaucoma  in  a  girl  aged  9  (Stell- 
wag),  a  boy  of  12  (Schirmer),  a  boy  of  16  (Mooren),  a 
boy  of  19   (Mooren),  a  woman  of  20  (Peffmueller) ,  and  a 
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"patient"  of  22  (Schirmer).  Many  other  cases  have 
been  observed  in  young  people,  and  the  above  are  given 
merely  as  examples. 

In  Aniridia  and  Coloboma  of  the  Iris. 

That  glaucoma  could  occur  in  an  eye  in  which  no  iris 
is  visible  by  external  inspection  seemed  to  clearly  prove 
that  any  theory  in  which  it  took  a  principal  part  must  be 
erroneous ;  and  such  cases  have  been  recorded  by  Wind- 
sor (28)  of  Manchester,  H.  Pagenstecher  (29),  Armaignac 
(30),  Brailey  (31),  Lang  (32),  De  Schweinitz  (33),  Rind- 
fleisch  (34),  etc.,  while  Treacher  Collins  (35),  besides  de- 
scribing three  cases,  discussed  the  etiology  of  both  the 
glaucoma  and  the  conditions  to  which  it  is  due.  It  is 
the  rule  to  find  that  where  there  is  apparently  none  there 
is  really  an  undeveloped  iris  hiding  behind  the  corneo- 
scleral junction,  its  meager  extent  being  probably  due,  as 
suggested  by  Manz,  to  a  pathologically  prolonged  contin- 
uance of  the  foetal  contact  of  the  lens  and  iris,  prevent- 
ing the  ingrowth  of  the  latter.  But  the  narrow  iris  is  theo- 
retically of  sufficient  width  to  block  the  filtration  angle, 
and  practically  this  is  found  to  have  taken  place  in  some 
cases  at  least  by  means  of  congenital  bands  passing  be- 
tween iris  and  ligamentum  pectinatum.  The  argument 
of  these  cases  against  the  angular  retention  theory  is, 
therefore,  found  to  be  invalid.  (See  Congenital  Buph- 
thalmia.)  In  traumatic  aniridia  glaucoma  may  supervene 
on  adhesion  to  the  corneal  wound  of  the  lens  capsule,  ciliary 
processes,  or  vitreous. 

Glaucoma  in  Aphakia. 

Considerable  importance  has  been  attached  to  the  fact 
that  glaucoma  may  appear  in  the  aphakic  eye,  because  this 
has  been  assumed  by  a  number  of  writers  as  sufficient 
evidence  of  the  error  of  such  views  as  ascribe  an  important 
place  to  the  lens  in  the  etiology  of  increased  tension. 
That  such  assumption  was  premature,  and  lacking  in  sound 
foundation,  will  immediately  appear.  Bowman  (36)  in 
1867,  and  v,  Graefe  (37)  in  1869,  had  observed  glaucoma 
not  uncommonly  after  extraction,  the  former  noting  a 
special  liability  to  it  after  needle  operations,  and  not  due 
to  iritis,  while  the  latter  blamed  an  irritation  of  the  iris 
or    ciliary  processes    set   up    by  lens  .  cortex  or  capsule. 
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Brailey  (38) ,  even  while  asserting  that  the  apposition  of 
iris  and  cornea  is  due  to  mechanical  pressure  from  be- 
hind the  level  of  the  lens,  observed  that  the  latter  is  not 
necessary  for  the  production  of  glaucoma.  Priestley 
Smith  (40)  reported  a  case  due,  he  thought,  to  the  forma- 
tion of  an  impervious  membrane  between  the  vitreous  and 
aqueous  chambers  by  the  adhesion  of  an  inflamed  and 
thickened  iris  to  the  lens  capsule,  with  secondary  closure 
of  the  angle  of  the  anterior  chamber  from  pressure  from 
behind.  Stoelting  (41)  published  a  case  of  a  woman  aged 
64,  in  whom  glaucoma  supervened  on  extraction  after  14 
days.  The  eye  had  to  be  removed  three  and  a  half  months 
later  in  spite  of  two  sclerotomies,  one  iridectomy  and  one 
tearing  of  the  capsule.  The  capsule  and  the  iris  were 
found  to  be  incarcerated  in  the  wound,  and  the  angle  was 
closed  all  round  by  adhesions  between  iris  and  cornea. 
Stoelting  ascribed  the  phis  tension  to  traumatic  choroiditis 
producing  an  increase  of  fluid  in  the  vitreous  which  closed 
the  angle.  Treacher  Collins  (42)  described  four  cases  of 
high  tension  after  extraction,  ending  in  blindness  and  not 
caused  by  iritis.  In  two  of  these  cases  he  found  adhesion 
of  the  lens  capsule  and  of  the  iris  to  the  corneal  cicatrix, 
and  he  explained  the  glaucoma  as  being  the  result  of  a 
forward  traction  on  the  iris,  bringing  it  into  contact  with 
the  cornea  so  as  to  block  the  filtration  angle.  Mittermaier 
(43)  reviewed  sixteen  already  published  cases,  and  added 
to  them  five  new  ones  from  Prof.  Becker's  clinic.  The 
glaucoma  sometimes  was,  and  sometimes  was  not,  pre- 
ceded by  inflammatory  symptoms.  Natanson  (44)  col- 
lected 28  cases,  and  added  9  others  from  his  own  observa- 
tion or  from  the  register  in  St.  Petersburg.  He  divided 
them  into  two  groups:  (I)  Twenty-six  cases.  In  these 
glaucoma  appeared  during  the  first  few  weeks  or  months 
of  after-treatment,  some  having  been  discharged  in  a  satis- 
factory condition.  Entanglement  of  the  iris  or  capsule  was 
always  found.  (II)  Eight  cases.  In  these  the  glaucoma  ap- 
peared several  years  after  the  extraction.  Natanson  quotes 
Becker  as  having  examined  with  the  microscope  38  eyes 
from  which  the  lenses  had  been  removed.  In  onl  y  one-third 
of  these  was  the  iris  free  from  adhesions  to  the  scar,  al- 
though 32  of  the  eyes  were  removed  post-iuortern,  and  with 
no  history  of  trouble,  and  Becker  considered  that  minute 
adhesions  may  be  quite  undiscoverable  in  the  living  eye, 
and  suggested  the  probability  that  such  complications  may 
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originate  the  glaucoma  even  in  eyes  which  appear  to  be 
free  from  them,  while  he  also  believed  that  glaucoma  might 
be  primary  in  aphakial  eyes.  Natanson  concluded  that  when 
the  lens  has  been  removed  glaucoma  is  usually  secondary 
to  haemorrhage,  iritis,  prolapse  or  adhesion  of  the  iris  or 
capsule  in  the  wound,  or  swelling  of  the  remnants  of  the  lens 
cortex,and  is  usually  inflammatory.  It  may  follow  any  meth- 
od of  extraction,  but  probably  a  good  iridectomy  lessens  the 
probability  of  glaucoma,  as  well  as  its  severity,  which  is 
an  argument  in  favor  of  the  combined  method.  Knies 
(45)  thinks  that  the  reason  for  the  appearance  of  these 
cases  is  that  the  iris  has  been  insufficiently  removed  at  the 


Fig.  8.     Glaucoma  Secondary  to  Extraction    of    Lens,  and   due   to 

adhesion  of  the  capsule  to  the  corneal  wound,  a  second  such 

adhesion  following  on  a  needling,  with  swelling  of 

soft   remains   of    lens   and    congestion 

of  ciliary   processes. 

time  of  the  extraction.  Treacher  Collins  (46)  reported  10 
more  cases,  and  in  them  the  prominent  feature  was  an 
adhesion  between  the  capsule  and  the  corneal  cica- 
trix. Schweigger  (47)  said  "glaucoma  in  aphakia  also 
witnesses  against  the  retention  theory."  Priestley  Smith 
(48)  reported  tw'o  cases  occurring  in  children  after  the 
lens  had  been  absorbed  after  needle  operations.  In  one 
a  peripheral  posterior  synechia  united  the  iris  to  the  cap- 
sule or  hyaloid;  in  the  other  the  pupillary  margin  was 
adherent  throughout  to  the  remains  of  the  lens  periphery, 
the  iris,  as  in  the  other  case,  bulged  forward,  the  pupil 
was  not  blocked  by  any  visible  false  membrane,  but  the 
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vitreous  body  appeared  to  have  opposed  the  free  escape  of 
the  fluid  from  behind  the  iris,  which  also  adhered  to  the 
cornea  in  the  places  where  the  needle  punctures  had  been 
made.     He  also  reported  a  few  other  cases  in  adults,  due 
to  the  formation  of  an  inflammatory  diaphragm  separating 
the   posterior   from   the   anterior   chamber.     Knapp    (49) 
wrote:   "Ten  cases  in  six  years,  or  somewhat  more  than  1 
percent.,  shows  that   this  is  not  a  neghgible  quantity." 
He  extracted  by  the  simple  method  and  opened  the  capsule 
above,  under  the  iris,  and  in  nearly  every  case  did  a  sec- 
ondary needling.     The  iris  was  not  incarcerated,  and  there 
was  no  abnormality.     Treacher  Collins  (50)  has  examined 
since  1890  eleven  more  cases.     At  the  London  Hospital, 
Moorfields,  between  1885  and  1889,  .64  per  cent,  of  eyes 
operated  upon  for  senile  glaucoma  had  been  lost  from  in- 
creased tension .     There  the  extractions  were  generally  done 
by  the  combined  method.     Many  cases  are  lost  from  serous 
cyclitis  (or  iritis),  but  those  with  which  Collins  was  deal- 
ing were  the  cases  which  heal  up  and  then  become  glau- 
comatous at  a  time  varying  from  the  union  of  the  wounded 
tissues  to  a  year  or  more.     "In  all  eyes  in  which  glaucoma 
comes  on  after  extraction  of  the  cataract  there  is  adhesion 
or  entanglement  of  the  lens  capsule  in  the  extraction  scar. 
This  adhesion  or  entanglement  holds  the  root  of  the  iris, 
or  the  anterior  of  the  ciliary  processes,  if  the  iris  have  been 
removed  up  to  the  periphery,  in  close  contact  with  the  back 
of  the  cornea  in  the  region  of  the  coloboma,  and  so  keeps 
the  angle  of  the  chamber  blocked  in  that  situation.     The 
advanced  position  which  the  capsule  takes,  by  reason  of 
its  attachment  to  the  cornea,  draws  forward  the  iris  lying 
in  front  of  it,  and  in  this  way  approximates  the  root  of 
the  iris  elsewhere  than  in  the  region  of  the  coloboma,  to 
the  periphery  of  the  cornea."     Should  the  adhering  tag 
be  of  inflammatory  material,   as  sometimes  happens,  it  is 
by  its  slow  contraction  that  the  angle  becomes  gradually 
closed.     A  needle  operation  may  cause  adhesion  between 
capsule  and  cornea,  and  "leads  sometimes  to  the  onset  of 
increased  tension  without  any  second  adhesion,  probably 
either  by  the  swelling  of  the  cortical  lens  matter  so  often 
left  in  the  periphery  of  the  capsule  through  the  action  of 
the  aqueous  humor  on  it,  or  by  the  swelling  of  the  ciliary 
processes   occasioned   by   dragging   on    them   by   tearing 
through  the  capsule.     This  swelling  of  the  cortical  lens 
matter,  or  swelling  of    the  ciliary  processes,  may  be  just 
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sufficient  to  push  forward  the  root  of  the  iris  into  contact 
with  the  cornea,  which  is  already  abnormally  close  by 
reason  of  the  advanced  position  of  the  lens  capsule.  I 
have  one  specimen  of  glaucoma  occurring  in  an  eye  from 
which  atraumatic  cataract  had  been  extracted  in  its  cap- 
sule. In  it  the  anterior  hyaloid  of  the  vitreous  is  clearly 
shown  adherent  to  the  cicatrix  in  the  cornea.  An  adhe- 
sion of  the  hyaloid  of  the  vitreous  to  the  cornea  would 
tend  to  cause  a  greater  advance  in  the  position  of  the  iris 
than  an  adhesion  of  the  lens  capsule,  because  normally  it 
is  further  back.  I  have  met  with  two  eyes  in  which  the 
whole  iris  had  escaped  through  a  wound  near  the  center 
of  the  cornea,  and  which  afterward  became  glaucomatous. 
Until  I  examined  sections  of  them  microscopically  the 
cause  of  the  increased  tension  in  them  seemed  to  be  quite 
inexplicable.  In  both  these  eyes  the  lens  had  been 
wounded,  some  portion  of  it  escaping,  a  broad  adhe- 
sion of  its  capsule  to  the  corneal  scar  remaining.  In  the 
escape  of  the  iris  through  the  wound  the  anterior  part  of 
the  ciliary  body  had  become  drawn  forward,  the  advance 
in  the  position  of  which  had  been  maintained  by  the  ad- 
hesion of  the  lens  capsule  to  the  wound.  In  both  speci- 
mens I  find  the  most  anterior  of  the  ciliary  processes  in 
contact  with  the  posterior  surface  of  the  ligamentum  pec- 
tinatum." 
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CHAPTER  X. 

HEMORRHAGIC  GLAUCOMA;    GLAUCOMA   SECONDARY   TO  INTRA-OCULAR 
TUMORS;    ASSOCIATED   WITH   DETACHED     RETINA;     FROM    DIS- 
LOCATION OF  THE  LENS ;    FROM  SWELLING  OF  WOUNDED 
LENS;     SECONDARY   TO   POSTERIOR   SYNECHIA, 
AND   TO  CORNEAL  PERFORATION;    AND 
SEROUS   IRITIS. 

Haemorrhagic  Glaucoma, 

which  must  be  distinguished  from  haemorrhage  into  an 
already  glaucomatous  eye,  \vas  observed  by  von  Graefe 
in  22  cases  during  eight  years;  Laqueur  saw  it  in  3 
per  cent,  of  268  cases  of  glaucoma;  Risley  computed  its 
frequency  at  4  affected  eyes  in  20,000  ophthalmic  cases, 
while  Bourgon  says  it  occurred  once  in  6,741  patients  at 
the  Quinze-Vingts  Hospital,  Paris.  It  is  characterized 
by  an  attack  resembling  that  of  ordinary  acute  or  sub- 
acute glaucoma,  taking  place  at  an  interval  of  weeks 
or  even  of  many  months  after  an  intra -ocular  haemorrhage 
which  is  usually  dependent  upon  the  degenerated  condi- 
tion of  the  vascular  system,  due  possibly  merely  to  sen- 
ility, or  it  may  be  in  association  with  albuminuria.  It 
may  occur,  however,  in  an  apparently  healthy  person  at 
an  early  age,  and  then  may  result  from  thrombosis  of 
the  central  vein  of  the  retina,  as  in  a  case  of  a  man 
aged  26,  recorded  by  Weinbaum  (1).  Opinions  are 
fairly  unanimious  concerning  its  pathological  anatomy. 
The  filtration  angle  has  usually  (Knies  (2),  Priestley 
Smith  (8),  Treacher  Collins  (4),  Wagenmann  (5),  with 
propulsion  of  lens  in  his  three  cases;  Valude  and 
Dubief  (6);  Weinbaum  (7),  etc.,)  been  found  to  be 
closed,  but  sometimes  open  (Valude  and  Dubief,  2  cases 
in  4,  etc.),  and  the  optic  disc  appears  to  cup  in  this 
just  as  readily  as  in  other  forms  of  glaucoma,  (Valude 
and  Dubief  in  2  out  of  4  cases,  along  with  thickening 
of  nerve  sheaths;  Weinbaum's  case;  Treacher  Collins, 
in  one  case  in  a  glaucoma  of  2|  months'  duration,  etc.) 
although  the  reverse  has  been  asserted.  Besides  the 
usual  anatomical  characteristics  of  acute  glaucoma, 
there  are  always  present  pathological  changes  in  some 
of    the    intra -ocular    vessels.     In    the    choroid  they  have 
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been  found  to  be  sclerosed  and  ruptured  {e.  (/.,  Hache 
(8);  Knies  (9),  etc.),  or  enormously  distended  with 
blood  and  with  hyaline  walls  (Randolph  (10),  etc);  in 
one  of  the  4  cases  published  by  Valude  and  Dubief, 
normal;  and  in  the  other  3,  greatly  distended  with  leu- 
cocytes. In  the  iris  the  vessels  have  been  found  hyaline 
(Valude  and  Dubief),  hyaline  and  ruptured  (Randolph), 
sclerosed  and  ruptured  (Hache),  and  with  the  sheaths 
infiltrated,  while  rupture  set  up  inflammation  in  the  tissue 
of  the  iris,  the  ciliary  body  being  similarly  attacked 
( Wagenmann) .  The  ciliary  body  may  also  contain  enor- 
mously dilated  vessels  (Valude  and  Dubief) .  But  the 
retina  is  the  tissue  whose  vessels  constantly  show  patho- 
logical changes,  e.  g.,  sclerosis  with  closure  of  the  lumen 
of  even  the  largest,  and  rupture  of  walls  (Hache, 
Pagenstecher) ,  hyaline  degeneration  with  some  obliter- 
ation (Valude  and  Dubief),  or  sclerosis  especially 
surrounding  the  central  artery  of  the  retina  (Brailey 
and  Edmunds  (11)  ).  And  it  is  this  retinal  haemorrhage 
preceding  the  increase  of  tension  which  has  given  the 
name  to  this  form  of  glaucoma.  I  am  not  aware  of  any 
statistics  which  show  in  what  proportion  of  cases  of 
retinal  bleeding  glaucoma  appears,  but  it  seems  to  be 
the  general  and  well  founded  impression  that  it  is  more 
frequent  among  them  than  among  apparently  healthy 
eyes.  Considerable  dubiety  has  been  expressed  concern- 
ing the  rationale  of  the  appearance  of  the  glaucoma,  and 
some  unknown  agent  is  of^en  suspected.  It  must  be  ob- 
served that  we  are  not  speaking  of  haemorrhages  into 
the  vitreous  which  act  after  the  manner  of.  a  tumor  by 
marked  trespass  on  the  vitreous  chamber.  But,  as  we 
have  seen,  most  cases  have  all  the  appearances  of  or- 
dinary acute  glaucoma,  and  the  most  probable  excessive 
excretion  into  the  vitreous,  combined  with  the  congested 
and  even  inflamed  state  so  often  found  in  the  uveal 
tract,  seems  to  offer  an  explanation,  as  complete  as  that 
for  any  other  form  of  the  disease,  of  the  manner  in 
which  initial  retention  at  the  angle  is  set  up.  Net- 
tleship  (12)  believed  that  in  these  cases  the  eye  was 
probably  predisposed  to  glaucoma;  and  Treacher  Collins 
(13)  said,  "the  probability  is  that  there  is  some  unknown 
factor  which  causes  both  the  increased  tension  and  the 
haemorrhages,  and  that  the  cases  are  really  analagous 
to    those   of    primary    glaucoma."     Valude     and    Dubief 
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thought  that  "it  is  probable  that  increase  in  tension  of 
eyes  affected  by  haemorrhagic  glaucoma  depends  essen- 
tially on  mechanical  obstruction  sustained  by  the  whole 
of  the  ocular  circulatory  apparatus,"  and  that  "Weber's 
theory,  not  applicable  to  ordinary  glaucoma,  is  so  for 
haemorrhagic."  For  such  cases  as  have  the  angle  open 
some  other  explanation  must  be  found,  resembling  possibly 
that  for  the  high  tension  of  serous  iritis,  some  foundation 
for  which  may  possibly  lie  in  Case  11.  reported  by  Valude 
and  Dubief ,  in  which  the  anter^ior  chamber  was  filled  with 
exudates,  and  in  some  cases  in  which  the  iris  and  ciliary 
body  have  been  found  abnormal. 

Secondary  to  Intra-Ocular  Tumors. 

Secondary  glaucoma  frequently  sets  in  at  a  certain  but 
indefinite  stage  in  cases  of  intra-ocular  tumor;  but  the 
eye  may  be  excised  without  this  having  happened. 
Brailey  (14)  asserted  that  the  increased  tension  is  pre- 
ceded by  a  very  slightly  diminished  tension,  and  followed, 
when  the  eye  is  not  removed,  by  a  very  considerable 
softening.  He  found  (15)  on  examining  13  cases  of  sar- 
coma, 10  of  glioma,  and  5  of  other  tumors,  that  each  one 
with  increase  tension — all  but  5 — had  also  application  of 
the  iris  to  the  cornea;  generally  abnormal  calibre,  lessened 
or  increased,  of  the  rircuiiis  rridis  inajor;  inflammation  or 
atrophy  of  the  ciliary  body  and  processes,  and  of  the  iris, 
as  well  as  of  the  optic  nerve  which  had  not  yet  cupped. 
He  had  previously  found  (16)  in  a  group  of  10  cases  a 
a  similar  condition  of  things.  The  sequence  of  events, 
according  to  Brailey's  opinion,  was  that  a  tumor  had 
caused  a  local  inflammation  which  had  spread  along 
the  vascular  and  fibrous  tissues  affecting  the  ciliary  body, 
which,  along  with  the  resulting  hypersecretion  of  fluid, 
pressed  the  iris  against  the  cornea  and  closed  the  filtration 
angle.  This  is  not  quite  the  explanation  given  by  Priest- 
ley Smith  (17),  and  supported  by  Treacher  Collins  (18), 
who,  however,  agree  with  Brailey  in  finding  that  whenever 
in  these  cases  increased  tension  appears  the  iris  is 
applied  to  the  periphery  of  the  cornea,  which  is  not  found 
before  that  time.  They  believe  that  the  tumor,  which 
includes  haemorrhage  between  choroid  and  retina,  ob- 
structs the  circulation  probably  by  compression  of 
choroidal  veins  (Fuchs  19),  producing  exudation  of 
serum  which  detaches  the  retina.     This  and  the  advancing 
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growth  of  the  tumor  gradually  removes  the  fluid  part  of 
the  vitreous,  leaving  only  the  more  fibrous  portions,  which 
transmit  the  increasing  pressure  from  behind  to  the  lens, 
zonule,  ciliary  body  and  iris,  resulting  in  the  usual  shallow 
anterior  chamber  and  high  tension.  Knies,  who  long  ago 
advocated  the  hypothesis  that  not  only  glaucoma  due  to 
intra-ocular  tumors,  luxation  of  the  lens,  etc.,  but  also 
primary  cases,  were  caused  by  the  secretion  of  an  irritant 
fluid  in  the  eye,  recently  renews  this  theory  and  refers  to 
Nettleship's  description  of  a  condition  resembling  that 
named  by  Knies  "glaucoma  imminens,"  a  cellular  infiltra- 
tion in  the  vicinity  of  the  sinus  of  the  anterior  chamber 
and  the  optic  nerve,  which  Nettleship  observed  in  eyes 
with  sarcoma  of  the  choroid  before  the  development  of  the 
glaucomatous  symptoms.  Knies  found  inflammation  in 
this  situation  after  the  introduction  into  the  vitreous  of  a 
strongly  irritating  fluid,  in  which  he  appears  to  find  con- 
firmation of  his  theory. 

Devereux  Marshall  (20  a)  has  microscopically  examined, 
with  special  reference  to  tension,  100  eyes  enucleated  for 
intra-ocular  '  tumor,  and  concludss  that  the  size  of  the 
growth  has  directly  little  to  do  with  the  degree  of  tension, 
increase  in  which  is  determined  by  diminution  in  size  of 
the  angle  of  the  anterior  chamber,  which  is  most  fre- 
quently closed  when  the  choroid  only  is  the  seat  of  the 
tumor.  When  the  ciliary  body  is  affected  diminished  ten- 
sion is  not  uncommon,  and  in  a  majority  of  these  cases 
there  is  no  increase.  In  most  cases  of  ghoma  the  tension 
is  normal,  in  a  few  it  is  diminished,  and  in  some  it  is  raised. 
Glaucoma  Associated  with  Detached  Retina. 

In  those  rare  cases  in  which  glaucoma  is  associated  with 
detachment  of  the  retina  in  the  absence  of  intra-ocular 
growth  or  hemorrhage  the  increase  of  tension  appears  to 
be  due  either  to  iritis,  secondary  to  choroiditis  preceding 
the  detachment,  extending  forward  and  resulting  in  pos- 
terior synechia,  or  to  the  formation  of  a  highly  albuminous 
fluid  in  an  inflamed  ciliary  body,  a  fluid  which  cannot 
filter  from  the  angle,  and  associated  with  a  deep  anterior 
chamber.  (E.  Nordenson  (21),  and  Priestley  Smith  (22.) 
Glaucoma  from  Dislocation  of  the  Lens. 

The  lens  when  displaced  into  the  pupil  is  apt  to  cause 
increase  of  tension  by  interfering  with  the  forward  passage 
of    fluid     and    when  into   the   anterior   chcnnljer,   the  iris 
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being  pressed  forward  against  it  and  against  the 
cornea,  a  similar  difficulty  results  at  the  pupil  and 
also  at  the  angle,  which  may  at  once  disappear  on  the 
lens  resuming  its  normal  position  when  the  patient  lies  on 
his  back,  or  when  the  pupil  is  sufficiently  dilated  by  atro- 
pine. "When  the  lens  retains  its  position  behind  the  iris, 
but  is  dislocated  to  one  side,  it  has   been  found   to  cause 


Fig.  9.     (jrlaucoma  Secondary  to  Lateral  Dislocation  of  Lens. 

The  suspensory  ligament  was  torn,  and  the  vitreous 

protruded  between  the  lens  and  the 

ciliary  body. 

glaucoma  by  being  forced  by  the  vitreous  against  the 
ciliary  body  and  iris,  whereby  these  are  brought  in  contact 
with  the  cornea  in  a  greater  or  less  segment  of  the  cir- 
cumference, or  even  the  whole  of  it  through  the  additional 
agency  of  the  vitreous  itself  at  the  place  vacated  by  the 
lens  (Priestley  Smith,  23).  When  displaced  backward 
the  plus  tension  is  due  to  a  "relative  alteration  of  position 
which  has  taken  place  between  the  lens  and  the  vitreous 
body  directly  forcing  forward  the  root  of  the    iris    into 
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contact  with  the  cornea,  so  closing  the  angle  of  the 
anterior  chamber,  for  in  these  cases  the  angle  is  always 
found  closed."  (Treacher  Collins,  24.)  Galezowski 
(25)  in  two  cases  of  dislocation  of  the  lens  downward  con- 
cluded that  the  resulting  glaucoma  was  due  to  obstruction 
by    the     lens    of    the    lymph    channels.     The    above    is 


Fig.  10.     Glaucoma  Secondary  to  Dislocation  of  Lens  Into  Anterior 

Chamber.     Angle  on  one  side  blocked.     E serine  in  this  case 

increased  the  tension,  and  atropine  diminished  it, 

I 
undoubtedly  the  best  founded  explanation  of  these  cases, 

though  Schweigger  (26)  opposed  it  and  asserted,  on  what 
scientific  grounds  I  do  not  know,  that  the  increased  tension 
is  due  to  an  irido- choroiditis;  and  Brailey  (27)  suggested 
long  ago  an  iritis  "of  the  same  kind  as  iritis  serosa." 

Swelling  of   Wounded  Lens. 

After  an  acccidental  or  intentional  wound  of  the  lens 
the  eye  has  to  be  carefully  watched  on  account  of  the 
possibility  of  increased  tension,  due  to  blocking  of  the 
pupil  by  lens  matter  or  displacement  of  the  iris  forward. 
This  is  not  at  all  an  uncommon  occurrence  after  for  needling 
lamellar  cataract.  The  removal  of  the  lens  will  permit  of 
a  return  of  the  normal  tension. 

Glaucoma  Secondary  to  Posterior  Synechia. 

There  is  little  doubt  that  the  usual  explanation  of  the 
sequence  of  glaucoma  upon  total  exclusion  of  the  pupil,  by 
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adhesion  of  the  iris  to  the  anterior  capsule  of  the  lens, 
is  the  correct  one,  viz.,  that  in  this  way  fluid  is  prevented 
from  leaving  the  posterior  to  enter  the  anterior  chamber, 
the  iris  is  bulged  forward,  "bombe,"  and  when  left  to 
itself  becomes  adherent  at  its  periphery  to  the  cornea, 
while  the  high  tension  causes  atrophy  of  the  ciliary  body, 
etc. 

It  is  true  that  it  sometimes  happens  that  apparent  total 
posterior  sj  nechia  exists  without  j)/*f,s  tension,  but  it  must 
be  borne  in  mind  in  these  cases  either  that  the  complete- 
ness of  the  synechia  may  be  only  apparent,  or  that  dimin- 
ished excretion  from  the  ciliary  body  due  to  atrophy  after 
participation  in  the  inflammation  which  caused  the  synechia, 
or  atrophy  of  the  iris  itself  permitting  of  the  passage 
through  it  of  fluid,  will  generally  account  for  this  anomaly. 
Against  the  above  theory  of  this  form  of  secondary  glau- 
coma a  few  dissentient  voices  have  been  raised.  For 
instance,  Schweigger  (28)  and  Rheindorf  (29)  asserted 
that  a  dragging  on  the  ciliary  body  w^ould  account  for  all 
the  symptoms  by  causing  hyper-secretion  of  fluid;  and 
Ulrich  (30) ,  who  held  that  normally  fluid  passes  forward 
into  the  anterior  chamber  through  the  iris,  considers  the 
usual  explanation  much  too  simple.  According  to  him  in 
the  iris  thickening  of  tissue  and  destruction  of  vessels 
take  place,  making  it  impervious,  and  also  causing  a  col- 
lateral hyperaemia  with  hyper-secretion  from  the  ciliary 
processes,  the  latter  being  more  important  than  the 
retention.  That  there  should  be  any  fiuid  at  all  in  the 
anterior  chamber  in  these  circumstances  proved  to  his 
mind  that  it  passed  through  the  iris. 

Glaucoma  Secondary  to  Corneal  Perforation. 

The  adhesion  of  the  iris,  lens  capsule,  or  vitreous  to  the 
cornea  as  a  result  of  ulceration  or  wound  of  the  latter  is 
apt  to  result  in  glaucoma  after  the  closure  of  the  perfora- 
tion has  stopped  leakage  from  the  eye.  The  same  thing 
may  be  seen  in  staphyloma  of  the  cornea  or  ciliary  region, 
the  bulging  perhaps  increasing  for  a  time  till  the  wall 
gives  way,  and  lowered  tension  permits  of  healing  when 
the  same  process  is  repeated,  possibly  until  by  the  access 
of  infective  material  to  the  interior  of  the  eye,  a  uveitis  is 
set  up  which  ends  in  complete  destruction.  Brailey  (31), 
who  reported  on  the  examination  of  50  cases  of  glaucoma 
following  on  perforation  of  the  cornea,  was  of  opinion  that 
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increased   tension  was  not  directly  due  to  the  universal 
presence  of  a  closed  angle,  but  that  the  hypersecretion 
with  which  it  was  associated  from  dragging  on  the  ciliary 
body  was  primarily  of  consequence.     Ulrich's  (32)  idea  as  .^ 
to  the  etiology  of  such  cases,  published  at  different  times, 
differs    from  Brailey's.     He    founded    his    theory  mainly 
upon     observations    on    a   case  of    gonorrhceal    ophthal- 
mia without  necrosis  of  the  cornea  and  complete  poste- 
rior   synechia,    in  which  after  five  months   the   eye   had 
healed   over  with   good   perception   of   light   and  normal, 
tension;   and  of  eleven  cases  of  artificial  removal  of  the 
cornea  with  adhesion  of  the  iris  to  the  scar  in  rabbits. 
Four  of  these  eyes  became  glaucomatous  at  times  varying 
from  one  to  three  months  after  the  production  of  leucoma, 
with  bulging  of  the  cicatrix,  etc.     In  five  cases  the  increase 
was  inconstant  or  uncertain,  and  in  the    remaining  two 
the  globes  softened.     The  differences  noted  in  the  condi- 
tion  of    the   glaucomatous    eyes  from  that  in  the  others 
were    that    in    the    latter    the    pupillary   portion    of    the 
iris    was    less    adherent,    and    that    there   was   less    de- 
posit   of     pigment     in     the     ciliary    processes,    showing 
less  chronic  hyperaemia.     Still    hypersecretion  had  been 
demonstrated  during  life  in  both  sets  of  cases,  but  though 
Ulrich  claims  for  it  the  important  part  in  developing  the 
glaucoma  it  did  not  do  so  in  the  majority  of  these.     In  the 
gonorrhceal  cases  j>Ius  tension  came  on  as  soon  as  fibrous 
degeneration  of  the  exposed  iris  had  developed.     He  ex- 
plained his  theory  in  these  words  (33)  :   "The  immediate 
effect   of   an    extensive   incarceration   of   the   iris   in    the 
corneal  defect  is,  besides  the   mechanical  imprisonment, 
traction  upon  the  iris  and  the  corresponding  part  of  the 
ciliary  body,  and  partial  narrowing  of  the  anterior  cham- 
ber   and    Fontana's    spaces.     We    notice    an   immediate 
hyperaemia    of    the    ciliary    processes   and   an  increased 
production    of    the     aqueous    humor.      The     mechanical 
incarceration  of  iris  tissue  acts  directly,  and  the  secondary 
degeneration  and  atrophy  act  indirectly  to  produce  disturb- 
ances of  the  circulation  in  the  iris.     My  experiments  on 
animals   have  convinced  me    that    incarceration    of   the 
pupillary  portion    of    the    iris    produces    glaucoma    more 
readily  than  peripheric  incarcerations.      The    reason    for 
this  seems  to  be  that  the  former  encloses  a  larger  vascular 
area  than  the  latter."     In  considering  these  observations 
of   Ulrich's   one   comes   to   the   conclusion  that,  however 
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interesting  they  may  be,  they  fail  adequately  to  support 
his  theory,  if  he  means  by  it  that  hypersecretion  without 
retention  suffices  for  the  production  of  the  increase  of 
tension,  because  he  admits  hyper- secretion  in  both  the 
glaucomatous  and  the  non- glaucomatous  groups;  because, 
as  is  well  known,  atrophic  irides,  such  as  these  were,  may 
easily  allow  of  the  filtration  of  fluid  to  the  angle  of  the 
anterior  chamber;  because  normal  or  sub-normal  tension 
may  result  in  such  cases  from  the  degeneration  of  the 
ciliary  body  which  is  so  likely  to  accompany  a  similar  pro- 


Fig.  11.     Sympathetic  Cyclitis  with  Higfh  Tension  and  Deep  Anterior 

Chamber,  due  to  excessive  secretion  and  blockade  of  the 

angle  of  the  anterior  chamber  by  cellular  matter. 

The  Lens  was  cataractous. 

cess  in  the  iris;  and  because  mmute  fistulae  in  the  cornea, 
easily  overlooked,  might  admit  of  a  constant  drainage  of 
fluid.  Priestley  Smith  (34)  gave  illustrations,  among  his 
other  excellent  drawings,  of  the  best  explanation  of  glau- 
coma secondary  to  corneal  perforation,  viz.,  that  on  the 
emptying  of  the  anterior  chamber  iris,  lens,  etc.,  are 
pressed  forward,  and  the  iris,  or  even  the  lens  capsule, 
becomes  entangled  and  ultimately  adherent  in  the  corneal 
wound,     which    if    tolerably    complete,    will    prevent  the 
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fluid  from  passing  round  into  the  anterior  chamber,  or 
simply  by  bringing  the  periphery  of  the  iris  in  contact 
with  the  cornea,  when  less  complete,  block  up  the  filtra- 
tion angle. 

Serous  Iritis. 

In  serous  iritis  it  is  now    understood   that  the    ciliary 
body  is  principally  at  fault.     Into  the  symptoms  of  this 
disease  it  is   unnecessary  to  go  here,  beyond  remarking 
that  it  is  frequently  characterised  by  increased  intra-ocular 
tension  along  with  an  anterior  chamber  as  deep   as,   or 
deeper  than,  normal.     On  section  there  is  always  found 
mu(3h   cell  infiltration  near  Schlemm's  canal  and  in  the 
ciliary  body  (Brailey   (35)  ),  without  atrophy  of  the  ciliary 
muscle     (Brailey    and    Edmunds     (36)  ) .     While     serous 
iritis  is  not  included  among  the  forms  of  primary  glaucoma 
it  may  yet  lead  to  a  secondary  form  of  the  disease  with  deep 
cupping.     The  cause  of  the  increase  of  tension  is  believed 
to  be  a  change  from  the  normal  in  the  composition  of  the 
aqueous  fluid,  whereby  it  contains,  besides  pigment  and 
leucocytes,    an   excess  of    albuminous  matter  which   re- 
sult in  a  diminished  power  of  filtration  into  the  channels 
of  exit,  especially  when  these  are  more  or  less  blocked  by  cells 
(Priestley Smith  37,  Treacher  Collins  38) .    This  is  a  true  ex- 
ample oiajilt'^  tension  due  primarily  to  a  block  at  the  angle 
of  the  anterior  chamber,  and  may  be  compared  in  its  effects 
on  the  depth  of  that  chamber  with  the  JJ/*^s  tension  due 
to     a     hindrance   in  a    similar   position  according  to  the 
theory  of  Knies. 
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CHAPTER  XI. 
SIMPLE    GLAUCOMA. 

Simple  glaucoma  was  said  by  von  Graefe  (1)  to  affect 
almost  without  exception  both  eyes  successively;  Nettle - 
ship  (2)  stated  that  in  something  like  two-thirds  of  their 
number  cases  of  chronic  glaucoma  are  sooner  or  later 
bilateral;  Stedman  Bull  (3)  thought  that  probably  in  80 
per  cent,  both  eyes  become  affected.  We  have  seen  that 
the  symptoms  of  glaucoma  may  pass  by  slow  gradations 
from  those  of  an  excessively  acute  disease,  marked  by 
great  pain  and  every  appearance  of  congestion,  and  lead- 
ing rapidly  to  loss  of  vision,  to  a  condition  in  which  all 
such  signs  are  lacking,  and  little  or  nothing  is  apparent  to 
denote  a  deviation  from  the  normal  beyond  a  certain  visual 
deficiency  associated  with  cupping  and  pallor  of  the  optic 
disc,  in  many  cases  a  picture  hard  to  be  distinguished 
from  that  of  optic  atrophy.  These  latter  facts  have  given 
to  simple  or  chronic  glaucoma  a  peculiar  interest,  which, 
though  it  existed  in  full  force  in  von  Graefe's  time,  has 
diminished  little  to  the  present  day  in  spite  of  the  great 
advances  which  have  been  made  in  recent  years  in  our 
knowledge  of  glaucoma  as  a  whole.  This  interest  centers 
chiefly  round  three  points,  viz.:  (1)  Is  this  disease  really 
glaucoma  at  all?  or  is  it  something  else?  (2)  If  it  is  a 
glaucoma,  will  explanations  appKcable  to  the  acuter  forms  of 
the  disease  meet  the  case  of  this  also?  or  must  some  other 
be  produced?  And  (3)  is  it  advisable  to  apply  the  same 
treatment  for  this  as  for  the  more  distinct  types? 

The  first  two  of  these  questions  at  once  lead  us  to  the 
observation  that  there  has  long  been,  and  still  is,  a  diver- 
gence of  opinion  on  the  subject  among  the  most  eminent 
ophthalmologists.  Thus,  for  example,  von  Graefe  said  he 
could  not  too  strongly  insist  "that  in  the  present  state  of 
our  knowledge  the  optic  nerve  affection  alone  is  not  suffi- 
cient to  warrant  a  diagnosis  of  glaucoma;  in  many  in- 
stances it  has  a  patho-genesis  entirely  distinct  from  the 
latter  disease."  He  called  it  "amaurosis  with  optic  nerve 
cupping,"  while  Edward  Jaeger  and  Stellwag  marked 
their  uncertainty  by  designating  it  respectively  "glau- 
comatous optic  nerve  disease"  and  "excavation  atrophy." 
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Jacobson  (5)  separated  glaucoma  simplex  from  all  other 
forms,  as  did  Knies  (6),  who  said  that  von  Graefe's  desig- 
nation was  still  applicable,  both  clinically  and  patholog- 
ically. Nettleship  (7),  while  referring  to  the  "disc  ap- 
pearances of  glaucoma  where  there  is  none,"  and  to  the 
possibility  of  atrophic  changes  in  a  nerve  head  in  which 
there  had  previously  been  a  large  physiological  cup,  pro- 
ducing an  excavation  resembling  that  of  glaucoma,  yet 
bore  strong  testimony  to  the  unwisdom  of  the  least  care- 
lessness in  diagnosing  as  some  other  disease  cases  having 
discs  resembling  those  of  glaucoma,  simply  because  the 
disc  appearances  may  be  the  only  ones  suggestive  of 
glaucoma,  which  the  cases  may  ultimately  prove  them- 
selves to  be  by  the  development  of  other  and  distinctive 
features;  or,  in  his  own  words,  "we  cannot  but  be  very 
careful  in  inferring  that  a  person  whose  discs  show  changes 
resembling  those  of  glaucoma  is  really  safe,  however  free 
he  may  be  from  symptoms  or  other  signs  of  the  disease." 
Nettleship  illustrated  by  a  few  examples  the  wide  range 
in  the  duration  of  chronic  glaucoma  before  the  accession 
of  blindness,  which,  however,  occurs  usually  within  two 
years,  thus: 

Captain ,  myopic  2.5  D,  had  after  simple  glaucoma  for  20 

years  a  visual  acuity  of  "/h;  he  then  was  acutely  attacked,  and  was 

blind  three  years  later.     Miss was  glaucomatous  for  9  years 

before  her  vision  was  very  materially  affected.  Mr.  R.  was  blind  in 
the  right  eye  from  glaucoma,  and,  while  at  the  age  of  76  the  left  had 
been  subject  to  the  disease  for  6  years  with  T  +,  vision  was  still  ^'/is- 
'As  suspicious  cases,  which  had  not  developed  at  the  time  of  pub- 
lishing his  paper,  the  author  gave:  Mrs.  MacR.,  age  48.  In  1881 
both  discs  were  very  suspiciously  cupped,  and  in  1885  had  not 
changed,  the  vision  also  remaining  *'/o,  H.  M. — 0.75  D.  and  T.n; 
also  Mrs.  B.,  age  57,  in  1884,  M.  vision  with  glasses  ^/is,  discs  cup- 
ped and  pale,  T  +  slightly;  in  1888  sight  was  still  good.  "That 
such  suspicious  appearances  may  precede  the  outbreak  of  rapid  glau- 
coma is  proved  by"  Mrs.  G.,  age  40.  In  September,  1885,  right  eye 
had  central,  large,  very  steep  "physiological"  cup,  quite  different 
from  that  in  the  left.  The  right  eye  suffered  from  subacute  glau- 
coma three  months  later.  Cases  also  occur  of  real  glaiicoma  in  one 
eye.  with  very  deep  and  large  normal  cups  in  the  other,  as  that  of  Dr. 

,  one  of  whose  eyes  was  excised  for  absolute  simple  glaucoma. 

with  retinal  hemorrhages  and  pain.  For  the  previous  two  and  a  half 
years  he  had  had  a  pale  disc,  cupped  all  over  to  the  depth  of  1  m.m. 
Vision  ^/e;  field  full,  T.n.  There  were  at  one  time  haemorrhages  in 
this  eye,  also,  which  absorbed.  In  Edward  S's  case  an  iridectomy 
in  1883  cured  subacute  glaucoma  in  the  right  eye.  Two  years  later 
the  disc  presented  a  large  physiological  cup,  which  was  rather  pale. 
The  left,  with  vision  of  «/«,  had  a  deep  physiological  cup.  Mr.  G., 
(To  he  continued.) 


A  NEW  INSTRUMENT  FOR  TESTING  THE    EXTER- 
NAL OCULAR  MUSCLES. 

By  G.  Griffin  Lewis,  M.  D., 

SYRACUSE,    X.    Y. 
Illustrated. 

The  profession  has  long  been  in  need  of  an  instrument 
which  wall  accurately,  and,  at  the  same  time,  rapidly  denote 
the  strength  of  the  various  external  ocular  muscles. 

In  order  to  do  this  it  is  necessary  that  the  test  should 
not  be  fatiguing  to  the  eyes;  that  the  change  in  the  power 
of  the  prisms  could  be  such  as  not  to  allow  a  relaxation  of 
the  muscles  under  test;  that  the  position  of  the  testing 
prisms  should  be  exact;  that  the  change  in  the  strength  of 
the  testing  prisms  should  be  a  rapid  increase,  and  that  the 
instrument  should  be  one  which  can  be  easily  manipulated 
in  the  dark. 


I  feel  assured,  after  a  thorough  trial  with  the  model, 
that  I  have  succeeded  in  designing  an  instrument  which 
possesses  all  of  these  desirable  qualities. 

As  shown  in  the  accompanying  illustration,  it  is  sup- 
ported by  a  telescopic  standard   which  can  be  elevated  or 
lowered  as  the  case  may  require. 
8 
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On  either  side  of  the  instrument  are  thumb -screws  for 
regulating  the  pupiliary  distance. 

Before  the  left  eye  are  two  revolving  discs,  which  we 
will  designate  as  discs  Nos.  1  and  3,  and  before  the  right 
eye  is  one  disc,  which  we  will  designate  as  disc  No.  2. 

Disc  No.  1  contains  an  aperture  and  prisms  of  1,  2,  3, 
4,  5  and  6  degrees.  Disc  No.  2  contains  an  aperture, 
prisms  of  7,  14,  21,  28  and  35  degrees  and  a  red  glass. 

Disc  No.  3  contains  an  aperture,  a  red  glass  and  a  prism 
of  2,  4,  6,  8  and  10  degrees. 

M^ith  discs  Nos.  1  and  2  any  combination  of  prisms 
from  1  to  41  may  be  obtained,  and  should  the  operator,  in 
any  case,  desire  to  use  still  stronger  prisms,  he  may, 
by  the  combined  use  of  disc  No.  3,  run  it  up  as  high  as  51 
degrees. 

The  prisms  in  each  disc  are  fixed  wath  their  apices 
toward  the  center  of  the  disc,  which  has  two  motions; 
first,  a  rotation  on  its  own  axis,  thus  changing  the  prisms 
before  the  aperture  through  which  the  eye  looks;  second, 
a  rotation  around  the  aperture,  thus  changing  the  axis 
of  the  prism  in  use  and  enabling  the  operator  to  direct  its 
apex  up,  down,  in  or  out,  according  to  the  muscles  he 
wishes  to  test.  This  latter  motion  is  obtained  by  revolving 
the  small  wheels  at  the  side  of  the  disc. 

Disc  No.  3  is  intended  more  especially  for  the  measure- 
ment of  any  existing  diplopia  or  muscular  insufficiency,  or, 
if  desired,  may  be  combined  with  the  other  discs  in  testing 
the  internal  recti  muscles. 

The  number  of  each  prism  is  marked  on  the  disc  where 
it  can  be  easily  seen  by  the  operator,  and  the  different 
axis  of  the  prisms  are  indicated  by  numbers  on  the  circu- 
lar piece  to  which  the  disc  is  attached.  After  the  operator 
once  gets  acquainted  with  the  instrument,  however,  it  will 
not  be  necessary  for  him  to  look  at  the  numbers  until  the 
test  of  each  set  of  muscles  is  completed. 

Every  time  the  apex  of  the  prism  before  the  aperture  is 
directed  up,  down,  in  or  out,  a  little  spring  catch  holds  it 
in  position,  so  that  in  changing  the  position  of  the  prism 
before  the  aperture,  there  is  no  danger  of  rotating  the  disc 
also.  In  the  same  manner,  every  time  there  is  a  change  of 
the  prism  before  the  aperture,  another  spring  catch  holds 
it  in  position. 

With  this  instrument  any  of  the  recti  or  oblique  muscles 
may  be  tested,   any  existing  diplopia  or  muscular  insuf- 
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ficiency  may  be  measured,  or  it  may  be  employed  to  give 
rhythmical,  graded  exercise  to  any  of  the  external  ocular 
muscles. 

The  lenses  are  easy  to  clean,  the  parts  difficult  to  get 
out  of  order,  its  use  is  not  fatiguing  to  the  patient's  eyes 
and,  on  the  whole,  it  seems  to  be  all  that  could  be  desired 
as  a  phorometer. 

To  Mr.  E.  B.  Meyrowitz,  maker  of  this  instrument,  I  am 
indebted  for  the  skilled  workmanship  and  the  illustration. 


( 


OCCLUSION    OF     THE     ARTERIOLES     SUPPLYING 
THE  MACULA  LUTEA. 

By  Dr.  H.  Gradle., 

CHICAGO. 

The  infrequency  of  the  following  observation,  as  well  as 
the  intricate  diagnostic  problems  which  it  suggests,  seem 
to  the  writer  a  sufficient  motive  for  its  publication : 

Mr.  J.  was  injured  in  June,  1883— then  at  the  age  of  25  years— by 
the  entrance  af  a  minute  chip  of  iron  into  the  left  eye.  I  saw  him 
three  weeks  after  the  accident,  when  the  eye  was  free  from  any  irri- 
tation, but  the  lens  cataractous.  A  minute  scar  in  the  cornea  and  a 
rusty  speck  on  the  lens  capsule  indicated  the  path  of  the  foreign 
body,  which  could  not  have  exceeded  pin-point  size.  In  view  of  the 
absence  of  all  irritation  I  decided  upon  a  discission  which,  likewise, 
caused  no  reaction.  Within  two  weeks  considerable  absorption  had 
occurred.  The  patient  felt  no  annoyance  and  as  he  wished  to  work  in 
the  town  where  he  lived,  left  Chicago  against  my  advice  and  did  not 
return. 

The  sight  of  the  operated  eye  improved  until  he  could  see  fingers. 
Not  being  annoyed  by  the  eye  he  paid  no  further  attention  to  it. 
He  was  a  mechanic  in  a  railroad  shop,  and  had  no  difficulty  in  his 
work.  His  health  had  been  good  up  to  the  year  1894.  During  this  year, 
however,  and  perhaps  a  little  earlier,  he  began  to  have  transient 
headache  after  close  eye- work,  especially  after  reading.  In  July. 
1894,  he  had  an  attack  of  dizziness  with  faintness,  nausea  and  vomit- 
ing, lasting  about  one  hour,  and  followed  by  diffuse  headache  for 
another  hour.  Attacks  of  this  kind  of  variable  severity  recurred  at 
intervals  of  weeks  until  January,  1895,  since  which  time  he  has 
had  no  more  dizzy  spells.  He  had,  however,  periodic  attacks  of 
headache,  especially  severe  during  the  month  of  April.  During 
May  there  was  less  headache,  but  he  felt  nei-vousand  had  occasional 
"twitching"  of  the  right  eye.  At  no  time  did  he  stop  work.  His 
dizzy  spells  had  been  attributed  by  a  phj-sician  to  "dyspepsia,"  and 
he  had  been  treated  accordingly,  but  without  noticeable  benefit. 
During  May  the  right  eye  became  suddenly  blind  for  a  few  minutes 
on  two  separate  occasions,  each  time  with  complete  recovery.  But 
on  June  13,  while  stooping,  sight  left  the  right  eye  completely.  The 
next  day  the  peripheral  sight  returned  to  a  sufficient  extent  to  allow 
him  to  get  about,  but  central  vision  seemed  practically  gone,  and  this 
condition  remained  unchanged  when  seen  by  me  one  week  later, 
June  20,  1895. 

The  left  eye  presented  no  anomaly  except  slight  capsular  cataract, 
the  lens  having  been  entirely  absorbed.  It  counted  fingers  at  5  feet 
distance.  The  right  eye  showed  a  slightly  enlarged  and  sluggish 
pupil.  The  tension  was  normal.  Moderate  pressure  upon  the  eyeball 
u-as  distinctly/  painful.        Ophthalmoscopicallj'  the  media  were  clear. 
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The  optic  nerve  and  all  visible  vessels  were  normal.  Adjoining'  the 
edge  of  the  disc  there  was  a  very  delicate  haze  of  the  retina  in  the 
upward  and  temporal  directions,  while  inwardly  from  the  papilla 
perfect  retinal  transpai'ency  existed.  This  haze  increased  to  distinct 
whitish  cloudiness  in  the  region  between  the  disc  and  macula.  The 
vessels  in  this  area  were  normal  in  size.  In  the  temporal  part  of 
this  cloudy  area  there  was  a  striking  cherry  red  spot  surrounding  the 
fovea,  the  reflex  of  which  could  be  definitely  recognized.  The  red 
area  was  about  one-third  to  one-half  as  wide  as  the  optic  disc  and 
its  color  shaded  off  gradually. 

The  vision  was  barely  equal  to  counting  fingers  2  feet  off.  Excen- 
trically,  however,  he  could  distinguish  fingers  at  5  feet  distance. 
There  was  a  central  scotoma,  with  well  defined  outlines  extending 
5°  upward  and  downward  and  6°  laterally  in  each  direction  from  the 
point  of  fixation.  Notwithstanding  his  poor  sight  the  patient  could 
maintain  a  very  steady  fixation.  Within  the  area  covered  by  the 
scotoma  he  could  recognize  no  colors,  but  could  see  pronounced  con- 
tours. The  scotoma  appeared  to  him  as  a  misty  zone  but  not  as  a  dark 
shadow.  His  peripheral  vision  was  scarcely  perfect,  since  the  field  was 
short  about  10°  at  each  end  of  the  horizonal  meridian,  and  the  zones 
of  color  vision  were  rather  restricted  as  compared  Avith  the  average. 
Moreover  he  had  deficient  perception  of  green— probably  congenital, 
as  it  was  the  same  in  both  eyes  and  did  not  change  during  subsequent 
obsei-vation. 

After  massaging  the  eye  and  the  inhalation  of  nitrate  of  amy!  un- 
til the  effects  were  felt,  the  scotoma  became  less  dense,  so  that  large 
print,  which  had  before  been  invisible  within  the  blind  area,  comd 
now  be  seen,  though  not  read. 

I  sent  the  patient  to  Dr.  N.  S.  Davis,  Jr.,  for  examination  of  the 
circulatory  system,  which  was  found  absolutely  pei-fect.  Urimalysis, 
too.  showed  no  anomaly. 

The  subsequent  history  was  the  following:  The  ten- 
derness on  pressure  diminished  within  the  first  four  days 
and  could  not  be  recognized  one  week  later.  The  excen- 
tric  vision  became  normal  within  a  week,  and  by  this  time 
he  had  acquired  the  natural  certainty  of  sight  in  locating 
and  interpreting  objects,  even  with  the  left  eye  closed. 
The  central  scotoma  did  not  shrink  in  size,  but  cleared 
gradually  in  a  centripetal  direction,  so  that  some  months 
later  it  had  become  difficult  to  outline  it.  The  central 
sight,  which  had  probably  begun  to  improve  at  once  after 
the  accident,  continued  to  do  so  under  my  observation. 
Even  one  day  after  the  first  examination  he  began  to  dis- 
tinguish colors  within  the  scotoma.  Two  months  later  he 
could  see  ^^^^  Sn.,  but  this  was  not  perfectly  direct  vision. 
Nearly  one  year  later  (May  30,  1896)  the  state  of  sight 
was  about  the  same.  The  scotoma  was  demonstrable, 
but  V  diminished  so  gradually  from  the  edge  of  the  sco- 
toma toward  its  center,  that  topographical  measurements 
were  uncertain. 
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The  improvement  of  sight  was  accompanied  by  the  dis- 
appearance of  the  visible  lesion.  The  pupillary  reaction 
appeared  normal  in  the  course  of  the  second  week. 

The  cherry  red  color  of  the  macula  was  less  pronounced 
within  four  days  of  observation  and  had  vanished  at  the 
end  of  the  third  week.  The  circumscribed  retinal  cloudi- 
ness was  also  gone  by  this  time.  There  were  seen,  how- 
ever, a  few  white  glistening  specks  in  the — formerly  cloudy 
— area,  presumably  cholesterin  crystals.  One  month 
after  the  accident  no  ophthalmoscopic  anomaly  could  be 
found. 

When  re-examined  one  year  later  there  was  slight  pallor 
of  the  temporal  part  of  the  papilla.  The  arteries  through- 
out the  central  area  of  the  retina  were  of  less  than  normal 
caliber.  The  superior  nasal  vein  showed  a  double  contour 
(perivasculitis)  near  the  papilla.  No  other  objective 
anomaly  could  be  seen.  The  refraction  of  the  right  eye, 
determined  by  retinoscopy,  was  one  dioptory  of  myopic 
astigmatism. 

The  treatment  begun  on  the  first  day  (one  week  after 
the  accident)  was  the  local  use  of  eserin,  daily  massage  of 
the  eye  by  myself  or  the  patient,  and  the  internal  use  of 
KI  (1  gram  doses)  and  of  pilocarpin.  Eserin  and  pilocar- 
pin  were  only  continued  for  a  week,  the  iodide  was  given 
during  one  month.  The  rate  of  improvement  being  about 
the  same  before  the  patient  was  seen,  as  well  as  for  another 
month  after  all  treatment  had  been  abandoned,  I  can  see 
no  proof  that  this  part  of  the  treatment  was  of  any  influ- 
ence. During  the  first  two  examinations  the  patient's 
sight  seemed  at  once  subjectively  better,  and  perhaps  a 
trifle  objectively  improved  after  nitrite  of  amyl  inhalation 
and  massage.  But  I  could  not  assure  myself  that  any 
decisive  or  lasting  benefit  was  thus  obtained. 

On  July  9th  (4  weeks  after  the  accident)  I  made  a  cru- 
cial discission  of  the  membranous  cataract  of  the  left  eye. 
No  reaction  followed,  and  two  weeks  later  a  convex  glass  of 
12D  with  cyl.  +  1.25  axis  vertical,  gave  Mr.  J.,  sight  fg. 
Ten  months  later  the  vision  had  fallen  slightly  (to  l^),  but 
with  his  stronger  glass  (for  near  work)  he  was  able  to 
work  in  a  machine  shop. 

Since  the  time  of  the  accident  the  patient  has  never  had 
another  headache.  He  has  noticed  at  times  slight  dizziness 
on  stooping,  but  much  less  than  formerly.  The  vertigo  is 
more'  apt  to  come  on  when  without  glasses  than  while 
he  is  wearing  them. 
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The  only  satisfactory  explanation  of  the  sudden  occur- 
rence of  blindness  in  the  patient  is  obstruction  of  the 
arterial  branches  supplying  the  macular  region.  This 
view  is  confirmed  by  the  early 'appearances  indicative  of 
embolism,  viz.,  the  localized  (and  transient)  retinal  cloud- 
iness, and  the  well-known  cherry-red  figure  correspond- 
ing to  the  fovea  and  its  surrounding  region. 

The  macular  branches  have  been  found  exempt  and  patent 
in  embolism  of  the  central  artery  in  a  number  of  instances. 
(Twenty  cases  are  quoted  by  Laqueur  in  the  Oct.  number 
of  the  Arc/tives  of  OpJithaJmoJogy^  1896).  I  can  find, 
however,  but  three  cases  on  record  in  which  the  macular 
branch  was  obliterated  without  embolic  occlusion  of  the 
other  retinal  arteries — one  by  Hirschberg  (  Centralblatt  f. 
Augenh.  1885,  p.  38) ;  one  by  Y*Qr\eB( Idem,  1891,  p.  135) ,  and 
another  by  Perles  ( Idem,  1892,  p.  461),  in  which  embolism 
involved  the  macular  branch  as  well  as  the  superior  nasal 
artery  of  the  retina.  All  these  instances  were  character- 
ized by  a  central  scotoma  in  the  midst  of  an  otherwise 
normal  field  of  vision  (except  the  last  complicated  case  of 
Perles),  The  description  of  Hirschberg  and  Perles  con- 
vey the  impression  that  the  scotoma  was  absolute.  In  my 
case  the  scotomatous  area  was  not  totally  blind  when  examin  - 
ed  on  the  seventh  day,  and  the  vision  in  this  region  improved 
steadily  for  several  months  until  it  reached  ^Vo-  The 
scotoma  of  my  patient  was  more  entirely  symmetrical 
around  the  point  of  fixation  than  in  the  other  cases  quoted, 
a  peculiarity  probably  dependent  on  individual  variations 
in  the  vascular  distribution.  The  partial  persistence 
and  rtioderate  restoration  of  central  vision  cannot  be 
attributed  to  collateral  circulation,  as  all  retinal  arterioles 
are  "terminal"  in  their  distribution.  It  can  be  better 
explained  by  assuming  that  the  area  deprived  of  its  blood- 
vessels was  nourished  like  the  normally  avascular  fovea — 
by  a  current  of  serum  from  the  choroidal,  as  well  as  the 
adjoining  retinal  capillaries.  This  supply,  however,  did 
not  suffice  for  adequate  nutrition.  It  is  to  be  remembered 
that  all  autopsies  in  retinal  embolism  have  shown  degener- 
ation only  of  the  internal  layers  of  the  retina,  but  integ- 
rity of  the  rods  and  cones,  and  that  the  nerve  fibres  reach  the 
macular  region  essentially  by  an  arched  path  and  are 
hence  nourished  during  part  of  their  course  by  capillaries 
not  dependent  on  the  macular  arteHoles. 

The  macular  region  is  usually  supplied  by  two  branches 
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which  often  emerge  from  the  central  artery  before  it 
divides  into  the  familiar  four  large  retinal  arteries,  and 
then  run  horizontally  across  the  papilla.  Sometimes  the 
ophthalmoscope  shows  only  one  such  macular  arteriole. 
In  my  patient  no  macular  arteriole  iras  to  he  seen  at  any 
time.  This  minute  vessel  is  evidently  only  visible  when 
filled  with  blood.  Its  invisibility  is,  therefore,  strongly 
suggestive  of  its  total  exclusion  from  the  retinal  circulation, 
as  in  many  instances  of  complete  retinal  embolism  the 
smaller  arterioles  are  lost  to  view. 

The  examination  of  the  patient  furnished  no  clue  as  to 
the  origin  of  the  embolus.  The  heart  and  vascular  system 
were  found  normal  by  Dr.  Davis.  No  indications  of 
arterio- sclerosis  could  be  detected  and  even  the  sphyg- 
mographic  tracing  was  normal.  The  question  has  been 
raised  by  Priestley  Smith  (  OpJith.  Review,  Jan.  and  Feb. 
1884)  whether  some  cases  of  apparent  retinal  embolism 
are  not  in  reality  due  to  thrombosis  of  the  artery.  It  is 
especially  those  instance  in  which  transient  attacks  of 
blindness — even  in  both  eyes — and  spells  of  dizziness  pre- 
cede the  final  vascular  obstruction,  that  he  attributes  to 
local  thrombosis.  His  views,  however,  unsupported  by 
pathological  evidence,  cannot  be  considered  definitely 
established.  Yet  in  the  present  case  there  are  various 
points  which  favor  the  assumption  of  localized  disease  of 
the  blood  vessel  involved,  viz.,  the  absence  of  any  recog- 
nizable source  of  the  embolus,  the  history  of  preceding 
spells  of  vertigo,  presumably  dependent  partly  on  blood 
changes  and  especially  the  decided  tenderness  to  i^ressure 
upon  the  eyeball.  This  latter  symptom,  which  did  not 
persist  many  days,  suggests  some  form  of  retro-bulbar 
Inflammation,  which  could  not  be  localized  in  the  absence 
of  other  symptoms.  Localized  disease  of  the  blood  vessels 
would  also  explain  more  satisfactorily  the  two  previous 
transient  attacks  of  blindness,  as  well  as  the  complete 
Involvement  of  the  entire  retina  at  the  time  of  the  onset. 

What  is  the  significance  of  the  periodic  attacks  of  head- 
ache, often  preceded  by  vertigo  and  nausea,  of  which  the 
patient  complained  for  nearly  a  year  before  the  blindness? 
It  must  be  remembered  that  the  headache  never  returned 
after  the  accident  to  the  eye,  but  that  the  patient  was  yet 
at  times  annoyed  by  slight  dizziness.  Many  oculists 
must  have  observed — like  myself — ^instances  in  which  such 
spells  of    vertigo,    nausea-  and  headache   ceased  perma- 
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nently  after  the  correction  of  astigmatism  by  appropriate 
glasses.     The  patient  had  myopic  astigmatism  of  the  right 
eye  of  about  one  dioptry,   as    measured  by  retinoscopy. 
Indeed,  even  with  his  imperfect  vision  a  cylinder  of  one  D 
was  accepted  when  placed  in  the  proper  meridian,  while 
other  glasses  or  the  same  one  at  an  improper  angle  were 
refused.     The  subjective  test  was,  of  course,  but  approxi- 
mative, but  it  agreed  with  the    objective    measurement. 
The  almost  total  extinction  of  central  vision  may  be  com- 
pared in  its  effects  to  permanent  rest  of  the   eye,  and  it 
seems  hence  no  improbable   view   that  the  periodic  spells 
of  vertigo,  nausea  and  headache,  as  well  as  the  more  irregu- 
lar  form   of   headache    without   dizziness   represented    a 
migrain  dependant  upon  eye  strain,  which  ceased  after  the 
eye  had  lost  its  function  of   acute   sight.     The   capsular 
opacity  of  the  aphakic  left  eye  and  the  subsequent  adap- 
tation of  glasses  after  discission  excluded  the  left  eye  from 
the  etiology  of  the  reflex  neurosis. 

But  while  defending  the  etiological  relation  of  the  astig- 
matism to  the  nervous  symptoms,   i  do  not  maintain  that 
this   is   a  complete   explanation   of    his    spells.      I    have 
elsewhere  1     tried     to     show     that     reflex -neuroses     of 
peripheral  origin  do  not  occur  in    persons   with   strictly 
normal  nervous  system,  and  that  their  very  occurrence  is 
proof  of  nervous  instability  of  which  other  evidences  can 
usually  be  found  in  these  patients.     The  astigmatism  was 
probably  the  peripheral  source  which  induced  the  headache 
and  the  "nerve-storms"  of  nausea  and  vertigo,  but  without 
other    prejudicial    influences    acting    upon    the    nervous 
system  the  optic  defect  could  not  have  led  to  such  conse- 
quences.    What  the  other  predisposing  conditions  were  in 
the  V  present   case  cannot  be  stated  with  certainty  in  the 
present   state    of    our    knowledge.     It    is,  however,    not 
unlikely  that  some  general  chemical  disturbance,  which 
we  cannot  analyze  as  yet,  prepared  the  way  both  for  the 
reflex  disturbances  of  this  patient  and  the  localized  vascular 
diseass  which  caused  his  blindness. 

i"A  Clinical  Study  of  the  So-called  Reflex-neuroses,"  Jour.  Am. 
Med.  Assoc,  June  9,  1894,  and  "The  Neurological  Aspect  of  Asthe- 
nopia," New  York  Med.  Becord,  Dec.  7,1895. 
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ELECTROLYSIS  FOR  XANTHELASMA. 
By  Francis  B.  Kellogg,  M.  D., 


OCULIST    AXD    AURIST    TO   THE   FANNY  C.     PADDOCK    MEMORL^L    HO^S- 
PITAL,   TACOMA,   WASH. 

Xanthelasma  is  honored  by  a  short  paragraph  in  most 
of  the  treatises  on  the  eye.  It  is  generally  described  as  a 
fatty  degeneration  of  the  connective  tissue  element  of  the 
skin  of  the  eyelid.  The  striking  and  ugly  yellow  patches 
are  familiar  to  us  all,  and  it  has  seemed  to  me  of  sufficient 
importance,  from  a  cosmetic  standpoint,  to  warrant  the 
report  of  a  case,  treated,  so  far  as  I  am  aware,  by  a  new 
method,  viz. :     Electrolysis. 

The  use  of  the  electric  needle  in  removing  moles  and 
other  dermal  excrescences  suggested  its  employment  in 
this  case.  Excision  is  the  only  treatment  mentioned  by 
the  authorities  to  my  knowledge,  and  that  is  discouraged. 

The  case  in  question  was  that  of  a  middle  aged  lady  of  the 
brunette  type.  The  loose  integument  of  the  eyelids  was 
deeply  pigmented,  as  is  usually  the  case  in  xanthelasma. 
On  each  upper  lid,  toward  the  inner  canthus,  was  a  patch 
of  xanthelasma  about  one  centimeter  long  by  one-half  that 
in  width,  and  of  irregular  shape.  It  was  raised  somewhat 
above  the  level  of  the  surrounding  skin  and  stood  out  in 
striking  relief  against  its  brownish  color.  At  one  side. of 
the.  left  plaque  was  a  small  spot  of  the  same  character 
about  the  size  of  a  pin's  head.  I  decided  to  try  the  electro- 
lysis first  on  this,  and  to  be  guided  as  to  its  further  use 
by  the  result. 

.Using  six  cells  of  the  chloride  of  silver  dry  cell  galvanic 
battery,  and  having  the  patient  hold  the  positive  sponge  in 
the  hand,  I  inserted  the  needle  attached  to  the  negative 
pole  into  this  small  spot,  at  two  or  three  places,  keeping  it 
there  long  enough  to  change  the  color  of  the  part  and 
elicit  the  hydrogen  froth. 

In  two  weeks  the  patient  returned,  and  in  place  of  the 
yellow  spot  was  a  pinkish  area  of  new  skin.  She  reported 
that  there  had  been  no  scab  and  no  soreness.  The  new 
skin,  while  presenting  some  contrast  in  color  to  the  pig- 
mented lid,  was  such  an  improvement  over  the  dingy 
yellow  of  the  xanthelasma  that  I  was  much  pleased  and  my 
patient  was  even  more  so. 
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I  now  attacked  the  large  patch  upon  the  right  lid.  Be- 
fore inserting  the  needle  I  injected  a  couple  of  drops  of 
a  four  per  cent,  solution  of  cocain.  I  then  electrolized 
two  spots  upon  opposite  sides  of  the  patch,  each  about 
two  mm.  in  diameter. 

At  this  time  I  ventured  to  use  eight  cells,  and  the  conse- 
quences, while  not  serious,  decided  me  never  to  use  over 
six  again.  There  were  some  flashes  of  light  in  the  eye  on 
applying  the  current  and  there  was  a  soreness  left  in  the 
eye  which  did  not  entirely  disappear  for  two  weeks.  Of 
course  the  eye,  being  practically  a  sack  of  water,  is  an 
excellent  conductor  of  electricity,  which  exposes  its  deli- 
cate structures  to  the  full  strength  of  the  current.  I  regard 
six  cells  as  the  limit  of  strength  in  applying  the  galvanic 
current  to  the  eye.  I  think  five,  or  even  four,  with  a 
longer  exposure  is  still  better. 

The  amount  of  tissue  which  I  destroyed  at  the  second 
sitting  was  small  as  compared  with  tlie  whole  of  the  patch, 
being  not  over  one-third  of  the  same.  At  the  end  of  two 
weeks  more  the  patient  returned.  The  small  area  first 
treated  had  improved  still  further  in  appearence,  and  the 
areas  treated  at  the  last  sitting,  which  had  scabbed  over, 
presented  two  depressions  where  the  scabs  had  come  off. 
These  were  covered  with  new  skin.  There  had  also  been 
a  contraction  of  the  whole  plaque,  and  considerable 
absorption  of  the  degenerated  tissue  outside  the  areas  of 
treatment.  - 

As  the  healing  process  was  incomplete  I  .gave  it  another 
weekj  at  the  end  of  which  time  the  results  of  absorption 
were  still  more  marked.  There  only  remained  two  small 
points  to  be  treated.  . 

As  the  patient  was  to  leave  the  city  the  next  day  I 
treated  the  large  plaque  upon  the  left  lid  at  one  sitting. 
In  this  case  I  used  only  four  cells,  leaving  the  needle 
longer  in  the  tissue  at  each  insertion.  The  current  was  so 
weak  that  no  froth  appeared.  I  went  over  the  patch 
pretty  thoroughly,  and  its  color  was  decidedly  changed. 
My  purpose  in  using  the  weak  current  was  not  only  to 
avoid  irritating  the  eye,  but  also  to  avoid  destroying  suffi- 
cient tissue  at  any  one  point  to  result  in  scab  formation 
and .  pitting.  The  action  of  the  electrolysis  at  the  first 
treatment  suggested  that  it  might  sufficiently  modify  the 
character  of  the  fatty  tissue  to  change  its  color  without 
going  to  that  extent. 

The  case  has  passed  from  under  my  observation,  and  I 
doubt  if  I  shall  have  an  opportunity  to  report  upon  the 
ultimate  result  of  the  last  treatment.  The  success  of  those 
preceding,  however,  was  so  encouraging  as  to  justify 
putting  it  upon  record. 


PAINLESS    PANOPHTHALMITIS    FOLLOWING    CA- 
THETERIZATION FOR    RETENTION    DUE    TO 
ENLARGED  PROSTATE.     DEATH  FROM 
ABSCESS  OF  THE  BRAIN. 

By  F.  W.  Marlow,  M.  D., 

SYRACUSE,   \.    Y. 

Mr:  M.,  aged  70,  as  the  result  of  riding  a  bicycle  with  an  imperfect 
saddle  developed  some  irritation  of  the  prostate,  and  retention  of  urine 
occurred  on  June  13,  1896.  The  water  was  drawn  off  on  June  14th, 
by  a  large  metal  catheter,  also  on  the  15th  and  16th.  On  the  15th 
he  had  a  chill,  and  a  temperature  of  about  103°  F.  The  date  at 
which  the  eye  trouble  commenced  is  a  little  uncertain,  the  patient 
stating  that  the  symptoms  began  on  the  first  or  second  day  following 
the  cathetrization ;  the  att«ntion  of  the  physician,  however,  not  being 
called  to  it  until  the  23d  of  June. 

I  saw  him  first  on  June  25th.  He  gave  a  history  of  a  liability  of 
the  left  ej'e  to  attacks  of  inflammation  during  childhood,  and  for 
many  years  afterward,  but  none  has  occurred  in  the  past  thirty 
yeai's.  The  nature  of  the  attacks  could  not  be  ascertained,  but  it 
seemed  probably  clear  that  thej'  produced  no  affection  of  vision. 

The  present  inflammation  commenced  within  a  verj'  few  days 
after  catheterization,  and  was  characterized  by  redness  of  the  eye, 
swelling  of  the  lids,  eversion  of  the  lower  lid,  and  loss  of  vision, 
which  latter  symptom  occurred  within  forty-eight  hours  of  the  onset. 
There  was  no  pain. 

Upon  examination  great  proptosis  with  eversion  of  conjunctiva  of 
the  lower  lid  was  at  once  apparent.  The  globe  was  intensely 
congested,  the  cornea  transparent  but  sMghtly  dull  on  the  surface, 
the  anterior  chamber  decidedly  shallow,  the  iris  muddy  and  discol- 
ored, the  pupil  small,  immobile  and  filled  with  a  j'ellowish  gray  exu- 
dation. T  +  3.  No  perception  of  light;  the  eyeball  not  at  all,  or 
but  slightly,  tender  to  the  touch,  and  almost  completelj^  motionless. 
It  seemed  to  be  protruded  toward  the  lower  margin  of  the  orbit. 
The  protrusion  of  the  eyeball  and  the  swelling  of  the  orbital  tissues 
were  so  marked  that  it  seemed  probable  at  first  that  the  case  com- 
menced as  one  of  orbital  cellulitis,  and  the  swelling  on  the 
conjunctiva  of  the  lower  lid,  and  its  adhesion  to  the  eyeball,  suggested 
that  the  starting  point  of  the  inflammation  was  situfated  in  the  lower 
part  of  the  orbit,  and  the  question  of  suppuration  extending  from 
the  antrum  was  raised. 

History  and  investigation  showed  that  this  was  normal,  and  as 
treatment  did  not  produce  any  improvement  in  the  condition  of  the 
eyeball,  it  became  more  evident  as  time  elapsed  that  the  case  was 
one  of  primary  panophthalmitis,  with  secondary  infiltration  of  the 
orbital  tissues.  Enucleation  was  advised  and  performed  on  July  4th. 
The  eyeball  was  matted  to  the  orbital  tissue,  and  it  was  impossible 
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to  distinguish  the  muscles  from  any  of  the  other  tissues.  During  the 
operation  the  eyeball  was  cut  into  once,  close  to  the  insertion  of  the 
superior  rectus  muscle,  pus  at  once  escaping.  There  was  no  pus  m 
the  orbit  The  optic  nerve  was  cut  long,  and  the  cut  end  was 
normal  in  appearance.  The  patient  bore  the  etherization  and  oper- 
ation well,  and  his  temperature  remained  normal  for  two  days  after 
the  operation.  The  enucleation  woiind  pursued  an  uneventful 
course, -discharging  a  considerable  amount  of  pus  at  first.  This 
and  the  swelling  of  the  orbital  tissues  gradually  subsided,  and  the 
wound  healed,  the  conjunctival  sac  assuming  the  appearance  usual 
after  enucleation.  There  was  no  reason  at  any  time  to  attribute  the 
febrile  symptoms  to  the  condition  of  the  orbit. 
July  7th.     At  9  a.  m.  pulse  86,  temp.  100.2°  F. 

At  4  p.  m.  pulse  100,  temp.  102,4°  F. 
July  8th.     Had  a  comfortable  night,  but  pulse  remains  at  100,  and 
temperature  at  100.G°  F.     At  4  p.  m.  101.6°  F. 

The  fever  continued  with  slight  variations  until  July  12th,  when 
the  temperature  fell  to  98.4°  F.,  and  the  pulse  to  94.  During  the 
whole  of  this  time  there  were  no  chills,  no  cough,  and  the  condition 
of  the  bowels  was  not  such  as  to  account  for  the  symptoms.  Exam- 
ination of  the  chest  disclosed  nothing  wrong.  There  was  a  definite 
but  slow  loss  of  flesh,  and  although  answering  questions  rationally, 
he  showed  disturbance  of  mental  condition  in  talking  of  getting  out 
of  the  window  to  reach  the  street  car,  and  in  the  persistent  idea  that 
the  geneial  physician  in  attendance  wished  to  poison  him,  etc. 

He  left  the  hospital  on  July  17th,  and  was  well  enough  to  come  to 
mv  ofiice  once  or  twice  during  the  next  two  weeks.  I  did  not  see 
him  after  these  visits.  I  learned  from  the  attending  physician, 
however,  that  he  gradually  became  more  emaciated,  grew  deafer, 
until  the  second  Aveek  in  August,  when  he  had  a  chill. 

A  day  or  two  later  the  left  side  became  paralyzed,  tie  feet  and 
hands  being  cold  for  a  day  or  so,  and  then  getting  warm  again. 
About  five  days  after  the  chill  he  became  comatose  and  died.  This 
occurred  while  I  was  absent  on  my  vacation,  consequently  I  was 
unable  to  be  present  at  the  autopsy,  which  was,  unfortunately, 
limited  to  an  examination  of  the  brain.  This  was  examined  by  sec- 
tions, made  vertically  in  a  transverse  direction,  and  revealed  the 
presence,  in  the  left  hemisphere,  of  an  abscess  cavity  m  the  white 
substance  situated  opposite  the  corpus  callosum,  the  greater  portion 
of  it  being  above  the  level  of  that  body  and  extending  outward  to 
the  gray  matter  of  the  cortex.  .  ,      ,    • 

.Bacteriological  examination  of  the  eye  showed  diploeocci  both  in 
cover  slips  and  in  sections  through  opaque  vitreous.  Vitreous  was 
yellowish-gray,  semi-solid  at  posterior  part,  purulent  fiuid  escaping 
immediately  on  opening  the  eye.     Sclera  thickened  and  soft. 

Microscope  showed  complete  picture  of  abscess  with  degenerated, 
broken  down  cells  in  the  center,  and  bacteria  taking  the  stain  better 
as  periphery  of  the  cavity  was  approachecL 
Optic  nerve  normal  but  dural  sheath  infiltrated. 


INCOMPLETE  PARALYSIS  OF  BOTH  THIRD  NERVES 

OF  SUDDEN   AND  SIMULTANEOUS  ONSET. 

COMPLETE  RECOVERY. 

By  F.  W.  Marlow,  M.  D., 
syracuse,  n.  y. 

W.  H.     Aged  17.     Employed  iu  casket  works. 

Seen  first  on  September  19,  1892. 

Previous  history  negative. 

On  waking  on  September  16th  he  found  that  he  was  unable  to 
open  his  eyes,  but  later  was  able  to  do  so  in  an  imperfect  manner. 
Double  vision  Avas  noticed  on  the  following  day.  There  was  no 
headache  or  vertigo. 

Had  to  throw  the  head  far  back,  and  contract  frontalis  forcibly  to 
see,  and  preferi-ed  to  keep  the  left  ej'e  closed  to  avoid  diplopia. 

Examination  showed: 

R.  Eye.— Almost  complete  ptosis;  slight  impairment  of  move- 
ments upward  and  inward.  Extreme  movements  in  all  directions 
accompanied  l)y  nystagmus.  Pupil  normal,  3  mm.  Ace.  probably 
normal.     Reads  1  J  at  6  iu. 

L.  Eye.  —  Ptosis  a  little  more  marked  than  on  R.  side. 
Movements  upward  and  almost  entirely  lacking.  Movement 
inward  verj'  defective,  inner  edge  of  cornea  not  reaching  lachry- 
mal papilla.  Downward  movement  defective,  but  much  less  so 
than  up  and  in  movements. 

R.  dilated  5  to  S'/s  mm.,  acts  sluggishly  to  light.  Aec.  partly  par- 
alyzed, recjuires  +  3  D.  to  read  1  J  at  6  in. 

There  were  no  other  symptoms. 

September  21st.  Ptosis  decidedly  less  marked.  R.  up  and  in 
movements  still  slightly  defective,  and  all  movements  from  primary 
position  accompanied  by  violent  jerky  nystagmus. 

L.  P.  3  mm.,  very  little,  if  any,  larger  than  R.  Can  read  1  J.  at 
6  in.,  but  not  as  well  as  with  R.  All  movements,  except  outward, 
very  defective  and  accompanied  by  violent  nystagmic  jerks.  , 

September  26tli.  Ptosis  much  diminished,  range  of  movement 
increased.  Nj'stagmus  much  less  marked.  Ace.  seems  to  be  com- 
pletely restored.     Diplopia  continues. 

September  30th.  R.  ptosis  entirely  gone.  Movements  normal,  but 
accompanied  by  slight  nystagmus  upward  and  downward. 

L.  eyelid  a  little  lower  than  R.,  movements  up  and  in,  still  a  little 
defective,  and  accompanied  by  nystagmus  as  in  R.  'Sees  singly  all 
the  while,  but  red  glass  over  one  eye  produces  crossed  diplopia  of 
varying  degrees,  the  images  sometimes  being  together. 

Pupils  convergence  and  accommodation  normal. 

It  can  scarcely  be  doubted   that   a   vascular   lesion,  probably    a 
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haemorrhage,  occurred  during  the  night  of  September  15th,  involving 
the  centers  for  the  third  nerve  beneath  the  floor  of  the  aqueduct  of 
Sylviiis,  and  was  strictly  limited  to  these  centres  and  to  certain  por- 
tions of  them ;  the  centre  for  the  left  third  nerve  being  involved  to 
a  greater  extent  than  that  for  the  right.  That  portion  of  the  centres 
subserving  downward  movements  being  comparatively  slightlj^ 
involved,  and  that  for  the  accommodation  of  the  right  eye  escaping 
entirely. 

The  etiology  is  obscure. 


TERTIARY   ORBITAL    PERIOSTITIS    AND    CELLU- 
LITIS   WITH    CONSECUTIVE    UNILATERAL 
OPTIC  ATROPHY. 

By  Wendell  Reber,  M.  D., 

PHILADELPHIA,    PA. 

It  is  thought  that  the  following  case  history  illustrates  a 
condition  sufficiently  infrequent  to  justify  full  report: 

Case  No.  182.  Sept.  2Gth,  1891.  A  married  female,  ag:ed  41. 
stated  that  when  30  years  of  age  (11  years  ago),  she  was  infected  by 
her  husband.  Three  or  four  months  after  the  suspected  intercourse 
there  appeared  cutaneous  syphilides.  for  which  she  was  treated  for  over 
five  months.  Eight  years  later  experiencing  a  renewal  of  the  throat 
symptoms,  she  again  sought  a  medical  adviser  who  evidently  satu- 
rated her  with  iodides,  as  she  gives  an  accurate  description  of  iodine 
blotches  resulting  from  the  treatment.  Since  then  she  has  had  no  pro- 
nounced specific  signs  or  symptoms.  From  the  time  of  appearance 
of  the  secondary  syphilides,  her  health  has  always  been  poor;  a  most 
natural  result,  however,  for  during  all  this  period  living  in  adultery 
she  sowed  to  the  flesh  with  all  her  might  and  main,  having  had  no  less 
than  fifteen  miscarriages,  some  spontaneous,  the  remainder  induced. 
About  three  weeks  ago  (Sept.  15th,  '91),  the  left  upper  eyelid  began 
to  swell  and  pain.  The  symptoms  increased  daily  in  intensitj' 
until  September  26th,  when  I  first  saw  her.  At  that  time  the  upper 
lid  was  greatly  swollen,  tense,  firm,  and  edematous  near  the  inner 
canthus.  There  was  great  pain  on  pressure  over  the  supraorbital 
notch,  as  also  tenderness  to  pressure  along  the  whole  superior 
orbital  margin.  The  upper  lid  was  immovable,  the  eye  bulged 
forward,  ocular  movements  much  embarrassed.  Conjunctiva  only 
slightly  injected.  Vision  one-half  of  normal.  The  ophthalmoscope 
showed  a  little  blurring  of  the  disc  edges  and  broad  tortuous  veins. 
Almost  constant  maddening  headaches,  nausea  and  vomiting.  There 
is  an  anaesthetic  region  on  the  left  side  of  the  head,  beginning  about 
the  anterior  temporal  zone  and  extending  directly  backward  through 
a  field  two  inches  in  width  almost  to  the  occiput.  On  the  right 
side  of  the  head  is  an  hyperaesthetic  patch  occupying  an  almost 
identical  area.  On  the  lower  limbs  are  three  or  four  large  copper 
colored  tell-tale  cicatrices.  Patient  was  given  a  guarded  prognosis 
as  to  vision.  Treatment:  Potass,  iodid.  gr.  25,  three  times  a  day. 
anduncrease  5  grains  each  day.     Diy  heat  to  eye.     Hot  baths  daily. 

Sept.  28th.  Left  eye  better.  Exophthalmus  has  quite  disap- 
pearec\,  also  conjunctival  chemosis.  No  pain  or  vomiting.  General 
condition  much  improved. 

Sept.  29th.  Left  eye  at  a  standstill.  Today  right  eye  looks 
threatening.  Vision  right  eye ,  one-half  of  normaL  Occasional  lanci- 
nating ocular  and  orbital  pains.  Upper  lid  tumid.  Ocular  move- 
ments imperfectly  executed.     Conjunctiva  hyperemic  and  somewhat 
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ehemotie.  Oplitludnio.scope  shows  uerve  edges  iudistinetly,  little  if 
any  swelling  of  the  nerve  fibres,  no  edema  or  signs  of  choked  disc  or 
papillitis.  Ordered  7V2  grains  of  aeetanilid  every  two  hours.  Con- 
tinue potass,  iodid.  three  times  a  day. 

Oct.  1st.  Left  eye  almost  normal.  Fundus  shows  no  lesion  worth 
noting.  Vision  in  the  left  eye  one-half  of  normal.  The  right  eye, 
however,  is  in  a  fulminant  condition.  The  upper  lid  enorously 
swollen  and  edematovis.  The  eye  protrudes  fully  5  m.m.  beyond  its 
normal  plane.  Stomach  irritable.  Aeetanilid  10  grs.  every  hour. 
Continue  the  iodid.  and  heat  to  the  eye. 

Oct.  4th.  R.  E.  Marked  aggravation  of  all  the  symptoms.  Ter- 
rific pain  and  tension  all  about  the  margin  of  the  upper  lid  and 
orbit.  (Ilobe  displaced  slightly  downward.  Photophobia  intense. 
Fundus  could  not  be  studied  today  owing  to  the  extreme  hyperjes- 
thesia  of  the  patient.  The  eye  is  absolutely  innnobile  and  cannot 
tolerate  the  slightest  pressure.  Almost  constant  vomiting  of  a  cere- 
bral character.  Case  seen  today  with  a  confrere  who  thought  it 
well  to  add  protiodid  of  mercury  to  the  other  treatment,  and 
suggested  antiseptic  poultices  instead  of  hot  fomentations.  Vision 
in  right  eye  equals  light  preception  only. 

Oct.  7th.  The  infiammation  in  the  right  orbit  has  spent  its 
force  and  is  now  subsiding.  Eye  quiet.  The  ophthalmoscope  reveals 
some  Vjlurring  of  the  upper,  inner,  and  lower  margins  of  the  disc, 
with  moderate  venous  congestion.  Vision  in  the  right  eye,  hand 
movements  at  Cinches;  left  eye  two-fifths  of  normal.  Today  began 
inunction  of  20  per  cent,  oleate  of  mercury  twice  daily  over  the  right 
eyebrow. 

Oct.  10th.  Very  little  ocular  pain.  Eye  has  receded  into  normal 
position;  The  tough,  doughty  infiltration  of  the  lid  is  slowly 
resolving,  as  is  also  the  chemois  of  the  conjimctiva.  Right  eye  per- 
forms slight  lateral  excursions  today. 

Oct.  17th.  Marked  amelioration  of  all  symptoms.  R.  E.  now 
performs  moderate  excursions  in  all  meridians.  Ophthalmoscope 
shows  nerve  head  pale  to  temporal  side  and  arteries  somewhat 
diminished.  Vision  equals  fingers  at  one  foot.  Taking  now  45  grs. 
of  potass,  iodid.  three  times  a  day. 

Oct.  24th.  Today  lateral  excursions  of  R.  E.  perfect.  Slight 
limitation  of  vertical  niovements.  Anterior  ocular  segment  nornial. 
Pupil  31/2  m.m.  Vision  equals  fingers  at  two  feet.  Fundus  examina- 
tion shows  disc  growing  pallid  throughout;  veins  dark  and  full, 
arteries  contracted,  nerve  margins  clearly  seen  everywhere.  Left 
eye  presents  normal  vision  and  reads  type  0.  50  D.  at  from  12  to  24 
inches. 

Nov.  18th.  Vision  in  R.  E.  remains  fingers  at  two  feet.  As  there 
is  persistence  of  head  pains,  and  as  the  iodides  and  tonics  not  only 
fail  to  promote  the  patient's  general  condition  but  are  poorly  tol- 
erated, the  patient  was  advised  to  visit  the  Hot  Springs  of  Arkan- 
sas, in  the  hope  tliat  when  all  the  excretory  ways  had  been 
stimulated  into  their  highest  activity,  she  might  be  the  more 
thoroughly  iodinized.  At  the  time  of  her  departure,  she  Avas.  taking 
60  grs.  of  potass,  iodid.  three  times  a  day. 

June  1st,  1892.  Vision  in  right  eye  '/ho  of  normal  (eccentric 
fixation).  Patient  was  wonderfully  benelited  by  her  trip  to  the 
Springs.  She  is  looking  rotund  and  rosy.  Says  she  feels  a  sense 
of  vigor  that  has  not  been  hers  for  15  years.  Ophthalmoscope  today 
as  follows:  Media  clear,  pupil  6  m.m.,  disc  rouiul,  pearly  white', 
edges  everywhere  sharply  defined,  adjacent  choroid  and  retina 
show  no  signs  of  previous  infiammation,  arteries  tlu'ead-like,  veins 
of  fair  size,  but  rather  wavy,  disc  shallowy  excavated,  macula 
normal.  There  is  today  noticeable  for  the  first  time,  a  slight  pto- 
sis of  the  right  upper  lid.  All  the  other  ocular  nuiscles  functi(m 
perfectly.  The  left  eye  presents  no  abnormality.  The  antesthetie 
and  hypersesthetic  patches  in  the  scalp  have  disappeared. 
9 
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The  interesting  features  in  connection  with  this  case 
are: 

1.  The  precipitate  onset  of  the  trouble  in  the  right 
eye  at  a  time  when  the  patient  was  under  antisyphiUtic 
treatment. 

2.  The  rapid  subsidence  of  the  trouble  in  the  right 
orbit. 

3.  The  optic  atrophy  in  the  right  eye  as  a  result  of 
stretching. 

4.  The  striking  effect  of  treatment  at  the  Springs  on 
the  patient's  general  condition. 

The  cellulitis  and  periostitis  were  three  weeks  in  reach- 
ing a  crisis  in  the  left  orbit,  while  but  five  days  elapsed 
from  the  time  of  onset  to  the  development  of  the  most 
threatening  stage  in  the  right  orbit,  and  that,  too,  in  the 
face  of  most  vigorous  specific   medication. 

The  rapid  disappearance  of  the  orbital  symptoms 
under  iodine  saturation  is  perhaps  noteworthy,  for  of  all 
varieties  of  syphilis,  gummatous  or  other  specific  inflam- 
mation of  the  orbit  is  held  to  be  the  most  obstinate  to 
treatment. 

Unluckily,  the  conditions  in  the  right  orbit  could  not 
be  controlled  in  time  to  preserve  the  functions  of  the  op- 
tic nerve.  Whether  the  subsequent  atrophy  was  due  to 
pressure  of  the  orbital  contents  on  the  delicate  optic 
nerve  tissue,  or  whether  it  was  due  to  the  long  continued 
stretching  of  the  nerve  that  must  have  accompanied  such 
marked  exophthalmus,  is  difficult  to  decide.  I  incline 
to  the  belief  that  the  latter  element  is  chiefly  answerable 
for  the  optic  atrophy. 

In  conclusion  I  would  like  to  draw  attention  to  the 
marked  improvement  in  the  patient's  general  condition 
wrought  by  her  stay  at  the  Springs.  This  is  one  of  three  in- 
stances I  have  seen  in  which  intoleration  to  all  medicines 
while  the  patient  remained  at  home,  passed  over  into  the 
most  generous  toleration  of  the  extremest  measures  when 
the  patient  was  brought  under  the  health  giving  influ- 
ence of  a  wisely  supervised  life  (under  the  direction  of  a 
physician)  at  some  one  of  the  hot  springs  in  which  our 
country  abounds.  Without  this  aid  I  believe  this  patient 
would  have  soon  sunk  into  the  miseries  of  a  tertiary 
syphilitic  cachexia  from  which  there  could  have  been 
little  hope  of  her  rescue. 

1208  Spruce  Street. 
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By  Dr.  Albert  B.  Hale., 

CHICAGO. 

Treatment  of  Cataract  in  Glaucomatous  Eyes.— Evisceration 
of  the  Eyeball.— Iritis  Blennorrhagia.— Therapeutics  of  Eye 
Diseases.— Total  Infiltration  of  the  Cornea  with  Re-Estab- 
lishment of  Transparency. 
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Treatment  of  Cataract  in  Glaucomatous  Eyes. 

Dr.  Francisco  Ti.  y.  Suner,  in  the  Iiectsta  de  Ciencias 
Medicas  (Nov.  25,  1896),  has  a  note  covering  the  treatment 
of  cataract  in  eyes  suffering  from  chronic  glaucoma.  Glau- 
coma limits  the  periphery  of  the  visual  field,  and  a 
cataract  affects  the  center.  Thus  the  eye  is  losing  in 
usefulness  in  two  directions,  and  the  author  would  depre- 
cate an  inactive  policy  under  such  circumstances ;  but,  as 
he  does  not  believe  in  extraction  of  the  lens,  he  would 
always  perform  an  iridectomy,  even  before  the  lens  is 
ready  for  an  operation.  Another  reason  for  the  iridec- 
tomy lies  in  the  fact  that  by  this  means  the  glaucoma  is 
best  retarded,  as  iridectomy  is  always  of  service  in  any 
condition.  A.  B.  H. 

Eviseration  of  the  Eyeball  and  Mules'  Operation 
are  compared  by  Dr.  Rodolfo  del  Castillo  (El  >Si'gIo 
Medico,  Madrid,  No.  2242,  Dec.  13,  1896).  He  takes  a 
strong  ground  in  opposition  to  Beckerton  (Liverpool),  who 
praised  Mules'  operation  so  highly  at  the  last  meeting  of 
the  British  Medical  Society.  Castillo  much  prefers  the 
operation  of  Bonet  of  Lyon  (Evisceration),  which  leaves 
the  substance  in  the  orbit  to  support  the  artificial  eye  and 
yet  introduces  no  foreign  body.  In  analyzing  cases  of 
evisceration  Castillo  finds  that  sarcoma  plays  an  important 
part — atrophy  is  also  one  of  the  causes  for  the  operation; 
thus,  many  cases  are  unsuitable  for  Mules'  operation  on 
account  of  the  difference  in  size  of  orbital  contents.  Con- 
sequently only  leucomatous  eyes  are  really  adapted  to  it, 
and  surgeons  should  therefore  be  conservative  in  aband- 
oning the  safe  and  oftener  indicated  method.      A.  B.  H. 
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Iritis  Blennorrhagia. 

Dr.  Rodlfo  del  Castillo  reports  ( Revista  de  Medi- 
rina  11 .  Cirurgia  Pracficos,  No.  521,  15  Feby.,  1897)  two 
cases  of  iritis  blennorrhagia  traceable  directly  to  the 
gonococcus  of  Neisser,  both  by  admitted  history  and  by 
demonstration. 

The  first  case,  a  boy  of  sixteen,  had  attended  the  clinic 
on  account  of  pain  in  the  right  scapulo-humeral  articula- 
tion. The  patient  acknowledged  gonorrhoea  about  four 
weeks  previously  which  had  subsided  with  the  exception 
of  the  morning  drop.  Ten  days  after  the  articular  pain  he 
returned,  this  time  coming  to  the  eye  clinic  with  a  well  de- 
veloped iritis  serosa.  As  no  other  cause  could  be  found 
the  guilt  was  laid  to  the  gonorrhoea.  Treatment  resulted 
in  a  cure. 

The  second  case,  a  young  man  of  twenty-two,  was  in 
the  surgical  ward  for  an  infected  wound  of  the  hand. 
While  there  iritis  developed  with  no  exciting  cause  be- 
beyond  a  confessed  history  of  gonorrhoea  two  months 
ago.  A.  B.  H. 

Therapeutics  of  Eye  Diseases. 

Dr.  J.  Santos  Fernandez,  in  reviewing  the  Nouvelles 
Formules  d'Oculistique  of  Bourgon  (  Cronica  Medicu  de 
Hahana,  No.  24,  Dec.  '96),  calls  attention  to  the  startling 
changes  made  in  the  treatment  of  some  eye  diseases,  and  to 
the  tendency  to  return  to  the  older  methods  of  treatment  in 
others.  Sudden  changes  are  not  uncommon  and  ophthal- 
mology must  keep  abreast  of  allied  sciences,  bu  the  depre- 
cates the  habit  of  calling  a  treatment  new,  merely  because 
it  has  been  recently  resorted  to — the  literature  must  be 
well  studied  before  any  method  can  be  called  new.  Many 
drus,  such  as  peonia  abrus  precatorius,  suggested  by 
Fernandez  in  1884,  are  called  new  because  but  recently 
brought  to  life  again,  but  he  thinks  the  credit  to  it  belongs 
to  him  instead  of  to  Bourgon  or  the  French  school. 

A.  B.  H. 

Total   Infiltration  of   the    Cornea  with    Re-Establishment    of 
Transparency. 

Tw^o  cases  are  reported  by  Dr.  J.  Santos  Fernandez 
of  HaYansi  (  CIrronica  Jlediro-Quirur(jira  de  la  Hahana, 
No.  2,  Jan.,  '97). 

Case  I.  w^as  a  child  of  5  years,  suffering  from  suppura- 
tive ophthalmia  for  twelve  days.     The  conjunctivae  were 
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swollen,  bathed  in  pus,  and  the  corneae  were  completely 
opacified  (white)  by  infiltration,  although  the  epithelium 
remained  intact.  A  hopeless  prognosis  for  vision  was 
given,  but  after  a  few  days  of  treatment  (permanganate  of 
potash  wash  and  frequent  use  of  silver  nitrate  2:100) 
improvement  set  in  and  the  corneae  cleared.  Twelve  years 
after  there  was  only  the  faintest  cloud  on  the  right  eye. 

Case  II.  A  child  of  17  days  with  typical  ophthalmia 
neonatorum.  Both  corneae  were  totally  opaque,  but  the 
epithelium  uninjured.  The  above  treatment  conquered  the 
inflammation,  and  the  corneae  gradually  cleared  so  that 
15  years  afterward  all  that  could  be  seen  was  a  capsular 
cataract  on  the  left  eye. 

The  author  can  give  no  explanation  of  these  fortunate 
results.  Neither  compression  bandage  nor  other  treat- 
ment can  account  for  it,  because  the  children  were  both 
rebellious  and  refused  bandages  or  to  be  treated  except 
by  force.  Fernandez  can  only  guess  that  the  intactness 
of  the  epithelium  prevented  the  cornea  from  being 
invaded  by  pathogenic  mi^ro-organisms,  and  that  the 
infiltration  was  not  of  so  poisonous  a  nature  as  to  prohibit 
nearly  complete  absorption  after  the  inflammatory  irrita- 
tion had  passed.  A.  B.  H. 
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Coloboma  of  the  Retina  without  Fissure  of  the  Choroid. 

HOSCH,  Fr.,  Basel,  (Arch.  f.  Augenhkde.,  Dec.  9, 
1896.)  Nineteen  cases  have  been  reported  by  different 
observers.  H.  has  recently  had  oppportunity  to  closely 
observe  an  anemic  myope  of  18  years,  female.  No  other 
anomalies  were  demonstrable.  Parents  not  related,  nor 
myopic.  Externally  the  eyes  appeared  normal.  R.  E. 
counts  fingers  at  2  to  3  m.  with  —  5.  D.  Jaeger  16  at  8 
cm.  L.  E.  V,  6/X  with  —2.50  D.  Jaeger  1  at  11  cm. 
Central   color   sense   and   visual   field   for   form    normal. 
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The  blind  spot  was  slightly  increased.  Media  clear  and 
no  anomaly  of  the  uveal  tract.  In  the  R.  E.  the  disc  was 
very  sharply  outlined  and  its  diameter  increased  2  to  3 
times.  Around  it,  and  separated  from  it  by  a  black  ring, 
was  a  glittering,  yellowish,  white  ring  external  to  which 
was  an  irregular,  interrupted  ring  of  black  spots  of  various 
shapes.  Above  and  below  this  gradually  shaded  into  the 
normal  red  fundus  so  that  the  w^hite  figure  appeared  four- 
cornered.  Pigment  epithelium  seemed  to  be  almost  en- 
tirely wanting  in  the  whitish  portion  of  the  figure. 

The  papilla  had  the  appearance  of  a  kettle-shaped 
excavation  with  over- hanging  edges.  The  center  of  this 
was  grayish -red  and  presented  none  of  the  stippling  of  the 
lamina  cribosa  of  the  normal  disc.  Ten  to  twelve  small 
vessels  rose  from  the  depth  of  the  excavation  and  turned 
at  a  sharp  angle  over  its  edge.  The  fundus  of  the  left 
eye  presented  the  same  appearance,  except  that  the  papilla 
was  larger  and  quite  as  regular.  There  were  no  traces  of 
retino- choroiditis  in  either  eye.  H.  thinks  this  a  case  of 
coloboma  and  not  one  simply  of  physiologic  excavation  of 
the  optic  disc. 

There  are  two  theories  of  the  development  of  retinal 
coloboma.  That  of  Ammon  and  Manz  provides  that  it  is 
due  to  a  failure  in  foetal  development.  The  primordial 
ocular  folds,  which  normally  unite  at  the  7th  week  of 
intrauterine  life,  fail  to  completely  close  at  the  termination 
of  the  optic  nerve.  This  view  is  confirmed  by  the  fact  that 
coloboma  of  the  disc  usually  extends  downward.  In  the 
case  of  H.  the  appearance  and  color  of  the  disc  and  nor- 
mal tension  of  the  eye  would  substantiate  the  view  of 
congenital  non-development  and  the  belief  that  the  exca- 
vation was  anatomic  and  not  caused  by  pressure. 

The  theory  of  Deutschmann  premises  that  the  appear- 
ance of  the  fundus  is  due  to  intrauterine  choroiditis  in 
which  the  foetal  ocular  folds  are  concerned  only  so  far  as 
they  present  a  locus  minoris  resistentise.  It  may  select 
the  part  of  the  choroid  just  below  the  papilla  as  a  "point 
of  selection,"  in  the  same  way  that  iritis  attacks  with 
preference  the  lower  part  of  the  iris,  retinitis  pigmentosa 
the  periphery  of  the  retina,  or  tuberculosis  the  apices  of 
the  lungs.  H.  V.  W. 

Ocular  Disease  from  Gout. 

Wagenmann,  a.  Jena.  (Arch,  of  OphfJtaJ.,  Jan.,  1897.) 
It  has  but  lately  been  realized  that  true  gout  may  cause 
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ocular  disease.     Instances  are  more  frequent  in  England 
and  France. 

The  gouty  diathesis,  whether  the  symptoms  be  typical 
or  atypical,  must  be  demonstrable  in  order  to  make  the  di- 
agnosis. The  familiar  involvement  of  the  metatarso- 
phalangeal joint  of  the  great  toe,  changes  in  other  joints, 
disturbances  of  the  digestive  tract,  muscles,  organs  of 
respiration,  circulatory  or  nervous  system,  or  gouty 
cachexia  may  be  present.  Neuralgia,  lumbago,  spasm  of 
the  calves,  early  atheroma  of  the  vessels,  migrain,  eczema, 
etc.,  may  occur  and  are  of  diagnostic  value.  Urinalysis 
reveals  free  uric  acid  and  excess  of  urates.  The  tissues  of 
the  eye  which  are  most  liable  to  be  involved  are  the 
choroid  and  sclera,  but  the  following  may  also  occur: 
Lithiasis  and  eczema  of  the  lids,  keratitis  senilis  as  a  form 
of  peripheral  corneal  opacity  or  acirculus  seniles,  scleritis, 
iritis  distinguished  by  a  great  tendency  to  hemorrhage  and 
excessive  painfulness,  choroiditis,  cylicitis,  retinitis,  retino- 
choroiditis, cataract,  particularly  presenile  glaucoma, throm- 
bosis of  the  retinal  vessels,  migrain  with  visual  disturbances 
and  paralysis  of  the  ocular  muscles.  The  decidedly  favor- 
able effect  upon  glaucoma  of  antiarthritic  treatment  in 
these  cases  is  striking.  Often  the  glaucomatous  process 
increases  despite  eserin  and  accurate  correction  of 
refraction  for  distance  and  near,  until  an  inflammatory 
outbreak  transpires  and  the  symptoms  subside  only  when 
general  treatment  of  the  gouty  diathesis  is  resorted  to 
systematically.  Gout  may  predispose  to  glaucoma  by 
causing  certain  vascular  changes,  producing  a  tendency 
to  inflammation  in  the  arterial  tunics  and  endotheliu.n  and 
by  inducing  rigidity  of  the  sclera.  H.  V.  W. 

Pathologic  Anatomy  of   Pyramidal  Cataract  with   Anterior 
Synechia. 

Haring,  Wihl.,  Ostrau.  (Arch.  f.  Opldhah,  Jan., 
1897.)  By  pyramidal  cataract  is  understood  a  conical 
projection  upon  the  anterior  surface  of  the  lens  into  the 
anterior  chamber.  It  may  touch  the  cornea  and  may  be 
congenital  or  acquired.  It  is  not  infrequently  due  to  a 
perforating  corneal  ulcer.  In  such  cases  the  process  of 
development  is  as  follows :  With  the  loss  of  the  aqueous, 
the  lens  is  brought  into  contact  with  the  cornea  with  which 
it  forms  firm  adhesions.  When  the  fistula  closes  and  the 
chamber  reforms,  steady  pressure  generally  separates  the 
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lens  and  cornea,  drawing  out  the  agglutinated  tissues  into  a 
conical  mass  extending  between  the  cornea  and  lens. 

Congenital  cataract  may  be  caused  in  very  early  stage 
of  embryonal  development,  when  there  is  no  anterior 
chamber,  by  disease  of  the  cornea  causing  adhesion  be- 
tween it  and  the  anterior  capsule  of  the  lens.  It  can  be 
caused  only  by  corneal  perforation  in  the  lattter  stages  of 
intrauterine  life  after  the  anterior  chamber  has  formed. 

The  anatomico-pathologic  changes  of  pyramidal  cataract 
differ  very  little  from  those  of  anterior  capsular  cataract, 
in  which  the  capsular  cells  are  principally  concerned. 
According  to  Miiller  a  homogenous,  fibrinous,  intercellu- 
lar substance  is  demonstrable.  This  causes  an  opaque 
nodule  often  as  large  as  a  barley  grain.  Careful  exami- 
nation has  failed  to  show  the  presence  of  any  element 
foreign  to  the  tissues  concerned.  According  to  Wedl, 
Becker  and  Singer,  in  pyramidal  cataract  the  adventitious 
tissue  is  largely  epithelial.  The  part  adjacent  to  vascular 
edges  of  corneal  ulcers  showed  hypertrophy  and  prolifer- 
ation of  the  epithelial  structures  with  an  abundant  out- 
wandering  of  round  cells  with  round  neuclei.  Some 
of  these  leucocytes  had  an  oval  form,  with  nuclei  also 
oval. 

Stoeber  reports  a  case  of  pyramidal  cataract  in  which 
the  lens  was  not  opaque.  A  conical  whitish  mass  ex- 
tended from  the  lens  to  the  cornea.  There  was  a  central 
opacity  of  the  cornea.  The  anterior  chamber  was  normal. 
The  lens  was  removed  after  severing  its  connection  with  the 
cornea.  No  diffculty  was  experienced.  The  histologic 
finding  agrees  with  Miiller's  and  Singer's. 

Collins  believes  the  first  change  in  these  cases  to  be  a 
proliferation  of  epithelium.  Old  cases  show  a  cellular 
layer  separating  the  opaque  mass  from  the  normal  lenti- 
cular substance.  In  two  cases  a  hyaline  sheath  was 
found  combined  with  the  cellular  layer.  Cases  are  also 
reported  by  Mules,  Schirmer,  Ayres  and  Kreichow. 

H.  minutely  describes  a  case  of  pyramidal  cataract 
which  appeared  clinically  as  a  yellowish  cone  projecting 
into  the  anterior  chamber  from  the  lens.  Anatomic  inves- 
tigation showed  that  this  was  adherent  to  the  cornea  and 
was  undoubtedly  connected  ethologically  with  a  corneal 
perforation  in  childhood.  A  cicatrix  and  traces  of 
ruptured  Descemet's  membrane  marked  the  site  of  per- 
foration.    The  anterior  capsule  was  projected  forward  in 


350  ABSTRACTS,  GERMAN  OPHTHALMIC  LITERATURE. 

a  nodular  form  with  proliferation  of  capsular  epithelium 
within  it. 

The  capsule  was  thinner  over  the  pyramid  than  else- 
where. This  is  thought  to  be  due  less  to  stretching  and 
expansion  than  to  lack  of  physiologic  growth,  for  the 
usual  uniform  epithelial  layer  was  very  irregular.  This 
case  was  peculiar  in  that  the  pyramid  consisted  partly  of 
connective  tissue,  partly  of  hyalin  substance,  neither  of 
which  was  present  in  the  lens.  In  the  center  of  the  coni- 
cal projection  was  connective  tissue  and  around  this  was 
a  thick  sheath  of  hyalin  substance.  The  former  probably 
developed  from  the  corneal  cicatrix  which  was  vascular, 
and  the  latter  from  Descemet's  membrane,  a  unique 
occurrence.  Wagenmann  describes  a  case  in  which  a 
thickened  sheath  of  hyalin  and  fibrous  tissue  extended 
from  Descemet's  membrane  over  the  pyramid  to  the  ante- 
rior capsule,  over  which  it  spread  to  the  pupillary  margin. 
Besides  the  pathologic  changes  given,  others  are  observed 
with  occlusions  of  the  drainage  angle,  secondary  glau- 
coma, ectasia  buloi,  increased  intra-ocular  tension  and 
atrophy  of  the  entire  anterior  se  :tion  of  the  eye.  Owing 
to  the  early  age  the  ocular  tunics  are  very  elastic  and  the 
eye  increased  in  size.  After  atrophy  of  the  ciliary  body 
the  ocular  equlibrum  is  partially  restored.  H.  V,  W. 

Colored  and  Colorless  Spectacles. 

Pergens,  Ed.,  Brussels,  i  Jvlin.  Momiisl,] .f.  Aufitnlikde., 
Feb.,  1897,)  contributes  an  inteiesting article,  of  which  the 
following  is  an  abridged  translation. 

I.  Historical.  It  is  impossible  to  say  when  colored  eye 
glasses  wer  )  first  used,  but  it  is  certain  that  Nero  observed 
the  combats  of  his  gladiators  through  concave  smarasdines, 
or  emerald  glasses.  In  the  13th  century  we  first  find 
definite  accounts  of  the  use  of  colored  coquilles.  They  are 
mentioned  by  Fra  Giordano  de  Rivalta.  Salvinus  Armatus, 
Bacon,  Gordonius  and  Guido  a  Cauliaco.  Pare,  in  the 
16th  century,  mentions  a  ring  of  horn  with  a  hole  in  the 
center  which  was  used  before  each  eye.  Guillemeau 
mentions  them,  but  gives  nothing  more  definite.  Bartisch 
in  the  last  quarter  of  the  16th  century  would  have  nothing 
to  do  with  glasses,  because  he  could  not  understand  how 
any  one  could  see  better  with  something  in  front  of  the 
eye  to  look  through  than  when  vision  was  unimpeded.  He 
gave  a  variety  cf  powders,  pills,  eye-waters  and  amulets 
for  all  diseases  of  the  eye.     If  the  "crystaline  humor  or 
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vitreous"  were  not  clear,  Bartisch  thought  glasses  might 
improve  vision.  Falko  reports  finding  green  glasses  in  a 
patriarchal  mausoleum  of  the  17th  century.  Later  eye 
physicians  used  glasses  more,  but  with  very  curious  ideas 
as  to  their  usefulness.  Saint  Yves  (1722)  speaks  of  white 
and  green  plain  glasses  with  a  decided  preference  for  the 
latter.  Guerin  (1769)  speaks  of  people  who  carried  con- 
cave lenses  hidden  in  th-ir  hat  or  secreted  about  the 
person  for  use  in  emergencies.  Deshais  Gendron  (1770) 
recommends  green  and  yellow  glasses,  since  these  colors 
cut  off  the  red  rays  which  are  irritating.  Green,  yellow 
and  blue  convex  and  concave  glasses  were  not  to  be  used 
since  they  were  harmful  to  the  eyes.  Desmonceaux  (1786) 
discusses  green,  yellow  and  blue  glasses,  but  condemns 
their  use.  He  speaks  of  the  wide  spread  abuse  of  the  mono- 
cle in  his  time.  London  smoked  glasses  come  into  use  in  the 
first  half  of  the  19th  century.  Boehm  (1862)  speaks  very 
favorably  of  the  use  of  blue  glasses  in  a  variety  of  affec- 
tions of  the  eye.  Blue  light,  according  to  Boehm,  is  more 
refrangible,  beautiful,  pleasant  and  transmissible  than 
other  light.  Red  light,  says  Boehm,  is  very  irritating,  and 
speaks  of  the  irritating  effect  of  bright  red  upon  the  turkey 
gobbler  and  bull.  In  1870  Calderini  examined  spectro- 
scopically  gas  and  petroleum  light  and  'ound  a  great 
preponderance  of  red,  orange,  yellow  and  green.  He 
thought  that  yeLow  especially  was  most  irritating  to 
the  retina.  To  rest  the  eye,  he  proposed  gray  glasses 
in  preference  to  blue,  because  blue  is  the  complimentary 
color  of  yellow.  Dobrow^olsky  (1873)  speaks  in  favor  of 
the  triple  theory  of  colors.  He  believed  that  one  nerve 
transmitted  sensations  of  red,  another  of  yellow  and  another 
of  blue.  He  recommended  smoked  glasses  as  being  best 
for  the  retina.  Chevalier  thought  red  and  yellow  most 
harmful  to  the  eye,  and  very  warmly  recommended  blue- 
black  glasses.  Blue,  smoked  and  uranium  glasses  were 
useless.  Magnus  (1875)  recommended  gray  glasses  and 
maintained  that  they  did  not  reduce  the  visual  acuity. 
How  this  is  possible  cannot  be  un  ierstood.  He  con- 
demned blue  glasses  since  they  reduced  vision.  Fieuzal 
(1887)  preferred  the  yellow  glasses  which  bear  his  name. 
They  consist  of  yellowish  glasses  with  a  tinge  of  blue 
slightly  smoked.  These  were  supposed  to  exclude  red, 
cyanogen  blue  and  violet  rays.  He  based  his  views  upon 
the  discovery  of  van  Genderen  Stort  of  the  contraction  of  the 
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cones  under  the  influence  of  light.  Later  research  shows 
that  the  cones  contract  most  strongly  under  the  influence 
of  green  light.  Fieuzal  found  that  yellow  light  did  not 
cause  contraction. 

In  1895, 1  made  experiments  in  absolute  darkness  and  ob- 
tained decidedly  greater  lengthening  of  the  cones  than 
van  Geuderen  Stort.  In  1896  I  experimented  with  spectral 
illumination  and  got  distinct  contraction  of  the  cones  with 
yellow  light.  New  glasses  of  greenish  blue,  or  called 
slate  tint,   have  just  appeared  in  Paris. 

II.  Changes  in  the  retina  produced  by  light.  Accord- 
ing to  Franz  (1876)  the  visual  red  is  destroyed  by  light 
and  the  pigment  descends  toward  the  limitans  externa. 
The  following  light  reactions  of  the  retina  are  recognized : 

1.  Pigmentary  migration. 

2.  Changes  in  the  visual  red  and  visual  purple. 

3.  Contraction  of  the  rods  and  cones. 

4.  Diminution  of  the  nuclein. 

5.  Changes  in  the  nervous  protoplasm. 

The  changes  in  the  pigment  produced  by  colored  light 
have  been  especially  studied  by  Boll,  Kuehne  and  Angel- 
ucci.  Kottgen's  observation  that  light  from  the  blue  sky 
and  sunlight  cause  a  variation  from  18  to  61,  fully  three- 
fold, is  very  interesting.  In  my  investigations  I  used 
Auer's  gas  light,  which  after  24  hours  steady  burning, 
remained  constant.  Thus  I  was  sure  of  a  uniform  source 
of  light. 

In  studying  the  action  of  spectrally  decomposed  light  it 
is  found  that  the  visual  purple  is  bleached  to  visual  yel- 
low most  intensely  by  yellow  and  green.  The  visual 
yellow  is  bleached  to  white  most  intensely  by  violet.  The 
contraction  of  the  cones  is  most  intense  in  green.  The 
diminution  of  nuclein  is  most  intense  in  red.  In  blue 
light  the  contraction  of  the  cones  and  the  nuclear  and  pig- 
mentary changes  are  least,  hence  monochromatic  blue 
light  is  most  commendable  in  cases  where  rest  for  the  re- 
tina is  indicated.  The  fact  that  the  contraction  of  the 
cones  is  least  in  blue  and  increases  through  yellow  to  red 
and  is  most  intense  in  green  agrees  with  the  parimetric 
findings. 

III.  Colored  glasses.  In  studying  the  peculiarities  of 
colored  glasses  nearly  all  of  the  large  manufacturers  in 
Europe  were  communicated  with.  In  all,  300  different 
shades  and  tints  were  secured.     The  so-called  neutral  or 
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smoked  glasses  are  a  mixture  of  glass  with  oxide  of  man- 
ganese, cobalt,  iron  and  copper.  These  glasses  do  not 
possess  the  desired  absorption  co-efficient.  In  some 
yellow,  in  others  red,  blue  or  green  predominated.  Smoked 
glasses  of  iridium  sesquioxid  were  somewhat  better.  Red 
glasses  were  usually  colored  with  copper  oxydulate. 
More  expensive  varieties  were  tinged  with  Cassius  purple 
and  mixture  of  oxides  of  tin  and  gold.  Yellow  glasses 
contained  potassium  antimoniate.  Others  contained  chlo- 
ride sulphate  or  borate  of  silver. 

Upon  testing  the  best  smoked  glasses  with  Auer's  gas- 
light it  was  found  that  the  light  was  equally  dimmed,  but 
looking  at  blue  sky  with  white  clouds  other  tints  ap- 
peared. In  a  deeper  shade  of  smoked  glass  a  light 
reddish  color  was  visible.  It  was.  evident  that  smoked 
glasses  absorbed  red  light  least,  and  as  red  light  is  most 
irritating  to  the  retina,  smoked  glasses  are  not  commend- 
able to  afford  rest  to  it.  Blue  No.  4  transmitted  only 
white  light  which  appeared  uniformly  bluish.  Spectra- 
scopically  it  transmitted  red,  blue  and  violet.  I  have  a  dark 
blue  greenish  glass  which  in  direct  sun  light  transmits 
light  from  green  to  violet  only,  with  no  trace  of  red. 
This  seems  to  f)Ossess  the  desired  quality.  And  it  is  of 
course  very  injudicious  to  suppose  that  much  light  should 
be  admitted  to  a  retina  which  requires  rest. 

IV.  The  measurement  of  colored  glasses.  That  every 
manufacturer  of  spectacles  has  a  scale  for  smoked  and 
blue  glasses  is  well  known.  They  are  always  arbitrary 
and  do  not  coincide.  In  an  earlier  article  I  proposed  as 
a  unit  of  comparison  for  smoked  glasses  a  shade  which 
transmits  no  light  from  a  Hefner  amyl  acetate  light  re- 
moved 1  m.  The  light  intensity  is  inversely  proportionate 
to  the  distance  of  removal.  Thus,  at  0.5  the  intensity  is  4 
times  as  great  as  at  1  m.  At  0.25  m.  16  times  as  great. 
The  nearer  the  eye  is  to  the  source  of  light  the  greater 
any  error  appears,  and  vice  versa.  In  order  to  accurately 
estimate  the  co- efficient  of  absorption  the  smoked  glass 
should  be  as  near  to  the  eye  as  possible.  The  same  is  true 
of  other  kinds  of  colored  glass. 

V.  The  preparation  of  colored  glasses.  In  plain  or 
parascopic  glass  only  is  the  color  uniform;  in  lenses  con- 
vex or  concave  the  tint  varies  in  different  parts  of  the 
lens  according  to  its  thickness.  It  is  possible,  by  taking 
plain  colored  glass  and  cementing  on  one  side  a  piano- 
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convex  or  concave  lens  and  on  the  other  a  piano-cylinder, 
to  secure  any  desired  refraction  without  any  variation  in 
the  shade.  In  order  to  secure  uniformity  in  smoked 
glasses  a  smoked  glass  of  1  m.m.  thickness  should  absorb 
0.1  of  the  Hefner  light  at  1  m.,  and  a  glass  of  5  mm.  thick- 
ness should  absorb  as  much  as  5  such  plates  superim- 
posed. 

VI.  Colorless  glasses.  These  may  be  of  glass  or  of 
rock  crystal.  The  only  advantage  of  the  latter  is  that 
they  are  less  easily  scratched.  Glass  absorbs  much  more 
ultra-violet  light  than  rock  crystal,  and  hence  is  com- 
mendable for  cataract  glasses  where  the  crystaline  lens, 
which  naturally  absorbs  these  rays,  is  absent.  H.  V.  W. 
Pathology  of   Ectropion  Sarcomatosum. 

RUMSCHEWITSCH,  K.  ( Kliu.  Moii,  f.  Augenhkde,  Jan., 
1897.)  In  ectropion  of  the  lower  lid  there  is  swelling  of 
the  conjunctiva,  with  hypertrophy  of  the  adenoid  tissue 
along  the  orbital  margin  of  the  tarsel  cartilage.  Disease 
of  Krause's  glands  is  not  the  most  important  factor  in 
ectropion  of  the  lower  lid,  contrary  to  the  teaching  of 
Wolfring.  These  glanas  are  of  relatively  insignificant 
size  in  the  lower  lid  and  have  nothing  in  'common  with 
hypertrophy  and  cellular  infiltration  of  the  adenoid  tissue 
along  the  ducts  of  these  glands.  H.  V.  W. 

A  Rare  Case  of  Keratitis  Parenchymatosa. 

Stern,  E.  (Klin.  Mou.  f.  Aainnhkilt,  Jan.,  1897.) 
Patient,  a  girl  of  18.  No  specific  history  was  obtainable, 
and  there  was  no  symptom  indicating  syphilis,  hereditary 
or  acquired.  After  a  re -vaccination  6  years  previously 
she  began  to  suffer  with  urticaria  hemorrhagica.  Numer- 
ous ecchymoses  were  visible  in  different  parts  of  the  body, 
including  the  eye.  Yellowish  infiltrations  occurred  in 
sclera  near  the  upper  margin  of  either  cornea,  and  from 
these  minute  hemorrhages  spread  by  continuity  into  the 
corneal  tissue.  Retinal  hemorrhages  were  present.  S. 
thinks  the  etiology  of  the  keratitis  is  connected  with  the 
urticaria.  The  cornea  was  cloudy,  injected  and  contained 
some  small  blood  vessels.  Three  months'  treatment 
served  to  remove  the  corneal  disease.  H.  V.  W. 

Contribution  on  Ptosis. 

V.  Kempner,  (  K/iii.  Moil.  f.  Aii<itiilil-<lt,  Jan.,  1897.) 
reports  a  case  of  ptosis  from  peripheral  paralysis  of  the 
levator  palpebrarum  of  traumatic  origin  and  of  25  years, 
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duration.  He  operated  according  to  the  method  which  has 
been  so  thoroughly  elaborated  by  Binbacher.  Careful  at- 
tention was  given  to  the  proper  execution  of  every  detail, 
and  as  a  result  he  is  able  to  report  that  the  condition  of 
the  patient  is  permanently  improved.  H.  V.  W. 

Correction  of  Irregular  Corneal  Astigmatism   with    Lenses. 

LOHNSTEIN,  Th.  (  Klin.  Moit.f.  ^l('j/en/ik(/c,  Dec,  1896.), 
discusses  this  problem,  applying  it  with  particular  refer- 
ence to  his  own  eyes,  which  were  extremely  myopic  and 
astigmatic.  He  cites  the  proposal  of  Raehlmann  for 
kerato-conus,  to  use  a  hyperbolic  glass,  and  that  of  Fick 
to  use  a  contact  glass,  but  has  not  been  able  to  trace  any 
practical  use  from  them. 

Operation  (A.  v.  Graefe,  E.  Meyer,  Schweigger,) 
praised  by  some,  discarded  by  others,  was  tried  by  the 
reporter  himself  (galvano-cautery)  without  success.  The 
anterior  chamber  was  once,  by  accident,  emptied  of  the 
aqueous,  when  visual  acuity  increased  wonderfully,  only 
to  sink  again  after  the  wound  had  healed. 

Lohnstein,  therefore,  determined  to  try  the  effect  of  an 
apparatus  constructed  on  Thomas  Young's  theory  that  the 
corneal  action  could  be  neutralized  by  a  properly  shaped 
vessel  filled  with  watery  solution  of  the  same  refractive 
index.  Two  problems  presented  themselves :  (1)  To  find 
such  a  properly  constructed  apparatus  to  place  before  the 
eye.  (2)  To  test  the  eye's  tolerance  of  such  a  foreign 
body.  An  apparatus  was  found  which  could  be  borne  for 
hours  without  inconvenience.  The  physiological  salt 
solution  was  at  first  adopted,  but  the  author  finally  re- 
sorted to  an  0.85  per  cent,  solution,  as  the  least  irritating 
and  the  most  comfortable  to  the  conditions  of  refraction  as 
well  as  of  tissue  requirements. 

Vision,  which  in  the  right  eye  ( — 5.00)  had  been  im- 
proved only  to  ^  for  distance,  and  to  the  occasional  \  for 
near,  was  raised  by  the  contrivance  to  |,  and  by  using  a 
diaphragm  of  3.5  m.m.,  V.  y-y  could  be  obtained  and  main- 
tained. Some  days  the  apparatus  was  used  seven  hours, 
altogether,  often  for  an  hour  and  a  half  at  a  time.  In  the 
left  eye  (emmetropic,  but  with  kerato-conus  that  admitted 
of  only  yg  of  the  normal  vision)  improvement  was  marked, 
V.  ^  or  I  being  obtained,  although  for  the  near,  this  eye 
was  useless. 

Lohnstein  calls  his  apparatus  a  hydrodiascope,  and 
admits  that  the  principle  is    the  same  as  that  of  Pick's 
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"contact  glass,"  but  thinks  the  former  much  more  com- 
fortable. A.  B.  H. 
A  Case  of  Cataract  in  a  Boy  of  (4,  Probably  Caused  by  Entozoa. 

Hennicke  (Klin.  Mon.  f.  Aii<jtiihk)l( ,  Dec,  1896.) 
reports  a  case  of  a  boy  of  14,  who  complained  that  his  left 
eye  had  become  blind  during  the  last  three  weeks.  On 
examination  vision  was  found  to  be  reduced  to  counting 
fingers  at  i  m.  (O.  D.  V.  1.  with  M.  1.75  D.),  with  a  con- 
tracted field  of  vision.  No  cause  like  trauma  could  be 
ascertained,  but  the  boy  had  some  time  ago  suffered  from 
worms  (oxyuris).  The  diagnosis  was  cataract,  and  re- 
moval was  decided  upon.  During  the  operation,  unfortu- 
nately, the  lens  was  lost,  so  no  corroboration  couid  be 
offered.     Vision  and  field  were  restored.  A.  B.  H. 

Two  Cysticerci  in  the  Same  Eye. 

Pergens,  Ed.,  Brussels (A7///.  Mon.f.  AiKjtnJilxdt,  Dec, 
1896.),  publishes  the  history  of  a  dressmaker  21  years  old, 
who  had  for  some  time  complained  of  failing  vision  in  the 
left  eye.  V  equalled  finger  counting  at  3  meters  only  in 
the  upper  and  lower  quadrants  of  the  field ;  temporal  and 
nasal  quadrants  were  quite  blind.  There  was  no  pain. 
With  the  ophthalmoscope  a  typical  cysticercus  vesicle 
with  a  long  scolex  free  in  the  vitreous  was  easily  seen  at 
the  right  side  of  the  papilla.  Evidently  was  a  Taenia 
inermis.  Left  of  the  papilla  there  was  a  suspicious  vesic- 
ular protuberance  of  the  retina,  which,  two  days  later, 
had  really  pushed  its  way  through  the  retina  and  showed 
itself  as  a  second  scolex.  Operation  was  refused,  and 
subconjunctival  sublimate  injections  were  tried;  they 
seemed  rather  to  stimulate  the  animals,  and  the  treatment 
w^as  abandoned.  The  eye  itself  was  painless,  iris  and  ac- 
commodation seeming  unaffected.  The  patient  was  other- 
wise well.  The  source  of  the  parasites  was  probably  green 
vegetables,  water  and  raw  meat,  although  infection  had  not 
taken  place  elsewhere.  The  animals  continued  to  grow 
until  they  finally  usurped  the  whole  eyeball,  and  w^ere  lost 
to  view  through  cloudiness  of  the  media.  V  finally  sank 
to  O.  The  reporter  thinks  this  is  the  third  reported  case 
of  double  cysticercus.  One  case  is  cited  from  Otto  Becker 
in  Mauthner's  Lehrhuch  der  OplifhaJmoscopie,  p.  468.  The 
second  from  A.  Graefe,  Klin.  MonafshJ.,  XXX.  p.  297. 
Schoebl  (  Ceutvalbl,  f.  Augen.,  XXII.  p.  101,)  reports  a 
case  of  triple  cysticercus,  and  others  have  been  discovered, 
post-inorfem,  in  human  beings  and  pigs.  A.  B.  H. 
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A  Fiber  Attached  to  the  Retina. 

Caspar,  Muelheima,  Rh.  (Klin.  JIonafsbL  f.  Aii(ii^iiJi., 
Dec,  1896) ,  describes  a  case  in  a  metal  worker  26  years 
old,  who  had  been  three  years  ago  attacked  by  plastic 
iritis  in  the  right  eye,  the  cause  being  probably  an  injury. 
The  eye  recovered  and  gave  no  pain,  but  was  observed 
incidentally  when  the  left  eye  was  injured  by  a  foreign 
body.  The  appearance  was  as  follows :  Pupil  of  normal 
movement,  but  from  the  edge  of  the  iris  above  there 
hung  downward  a  5  to  6  m.m.  brown  thread,  like 
a  bed-cord;  this  fiber  sprung  from  the  uveal  pig- 
ment, was  freely  movable  in  the  papillary  area  and 
ended  In  a  knob-like  enlargement.  When  quiet  it 
rested  against  the  anterior  lens  surface,  but  the  free 
end  could  be  made  to  float  against  the  cornea.  A 
second  and  darker  thread  crossed  the  iris  in  its  inner  and 
lower  quadrant,  but  was  attached  at  both  ends.  There 
was  no  synechia;  ^  {\-  The  fibers  were  undoubtedly 
formed  from  the  uveal  pigment.  A.  B.  H. 

Changes  of  the  Lens  Due  to  Traction  of  the  Zonula. 

Stadfeldt,  Copenhagen  (Klin.  Monaf.^hl.  f.  AiKjenh., 
Dec,  1896,)  gives  a  digest  of  some  of  his  work  on  lenses 
removed  with  the  suspensory  ligament  from  the  cadaver, 
and  uses  his  results  to  support  Tscherning's  theory  of  ac- 
commodation. 

In  the  first  place  he  measured  eleven  human  lenses  (in  the 
living  eye)  with  the  Tscherning  ophthalmophakometer, 
obtaining  a  mean  radius  of  the  anterior  lens  surface  of 
10.5  m.m.  The  same  radius,  in  six  relaxed  lenses  taken 
from  the  cadaver,  showed  a  dimension  of  11.4  m.m.  This 
favors  the  Tscherning  theory,  unless  it  is  assumed  that 
the  lens  loses  its  retractible  power  after  death.  That  this 
is  not  so,  was  shown  by  a  second  experiment,  in  which  the 
human  lens  was  removed  from  the  cadaver,  with  the 
zonula,  fastened  to  a  ring  of  cork  by  pins  gave  to  some  of 
the  meridians  unequal  tension.  By  using  a  candle  flame 
at  a  good  distance  and  studying  the  image  formed  through 
the  lens  by  the  microscope,  it  was  seen  that  the  lens  was 
astigmatic,  that  is,  that  the  image  was  distorted  in  one. 
meridian.  The  meridians  were  then  marked,  and  also  de- 
termined by  the  ophthalmometer,  and  found  to  correspond 
to  the  distortions  of  the  image,  the  radii  being  different 
according  as  the  anterior  or  posterior  surface  was  meas- 
ured. The  pins  were  then  removed  in  that  meridian  show- 
10 
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ing  the  greatest  refraction,  and  the  measurements  again 
made;  the  astigmatism  had  nearly  disappeared.  The 
auhtor  takes  this  as  a  proof  that  relaxation  of  the  zonula 
effected  an  increase  in  the  radius.  The  results  of  the  ex- 
periments are  presented  in  the  following  table ;  R.  1,  radius 
of  anterior  surface;  R.  2,  of  posterior  surface: 


Focal          „    , 
Distance.       ^-  ^' 

R.  2. 

6.4  m.m. 
6.4  m.m. 
6.7  m.m. 
6.7  m.m. 

R.I. 

11.5  m.m. 

11.5  m.m. 

11.3  m.m. 
1 
10.3  m.m. 

.     R.  2. 

6.4  m.m. 
6.4  m.m. 
6.7  m.m. 
6-7  m.m. 

CD 
O.S 

1st  Meridian   59.1  m.m.  11.5  m.m. 
2d  Meridian.  55.2  m  m.  10^  m.m 
1st  Meridian   60.4  m.m.  11  3  m.m. 
2d  Meridian.  57.6  m.m.  1  9.9  m.m. 

After 
relaxation  of 
2d  meridian- 

A.  B.  H. 
Rontgen  Rays  in  Ophthalmology. 

Lewxowitsch,  H.,  London  (  Centvalhh  f.pral-.  Auf/en., 
January,  1897). 

X-rays  are  being  used  widely  by  surgeons  for  diagnosis 
in  locating  foreign  bodies  in  the  tissues,  but  hitherto  this 
agent  has  been  very  little  used  for  this  purpose  in  oph- 
thalmology. This  fact  would  be  much  more  significant  if 
we  were  in  a  position  to  use  X-rays  in  diagnosing  foreign 
bodies  in  the  eye,  particularly  when  the  same  cannot  be 
located  with  the  ophthalmoscope.  In  this  category  would 
be:  (aj  When  the  intruder  is  of  minimum  size;  (h) 
when  it  is  imbedded  in  the  opaque  tissues  of  the  eye;  (c) 
when  extensive  extravasation  of  blood  has  occurred ;  ( dj 
when  the  cornea  is  not  translucent.  In  these  critical  cases 
the  electro -magnet  sometimes  does  excellent  service  in 
removing  these  objects  when  metallic,  but  may  fail 
at  a  very  important  juncture.  It  is  much  less  useful 
in  locating  them.  The  perfection  of  Prof.  Hirschberg's 
operative  methods  for  removing  iron  fragments  made  a 
great  stride  forward  in  the  treatment  of  these  case.  A 
great  number  of  cases  are  now  thought  operable,  and  a 
relatively  larger  percentage  of  cases  result  favorably.  It 
is  to  be  regretted  that  there  is  often  no  definite  landmark 
to  guide  the  operator.  Often  he  cannot  know  where,  how 
deep,  nor  in  what  direction  to  cut.  This  seriously  limits 
operative  procedures,  and  may  prevent  the  successful  use 
of  the  electro-magnet.  The  latter,  of  course,  has  no  in- 
fluence upon  fragments  of  glass,  and  literature  affords 
reports  of  many  cases  of  enucleation  because  they  were 
hidden  from  the  ophthalmoscope. 
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These  considerations  have  induced  L.  to  make  a  series 
of  experiments  with  the  object  of  rendering  X-rays  useful 
in  these  cases.  He  is  not  prepared  to  pubUsh  in  full  his 
methods  yet,  but  wishes  first  to  get  entirely  beyond  the 
theoretic  and  experimental  stages.  The  anatomic  situa- 
tion of  the  eye  makes  the  use  of  X-rays  very  difficult.  The 
first  thing  to  be  determined  was  just  where  to  place  the 
sensitive  plate  in  order  to  get  as  clear  and  extensive  a  ski- 
agram as  possible. 

First  Expeviment. — A  fine  needle  was  thrust  into  an 
enucleated  sheep's  eye  and  placed  under  a  Crooke's  tube 
for  the  proper  time  and  at  the  right  distance,  then,  without 
moving  the  eye  or  plate,  the  tube  was  moved  a  few  inches 
and  the  exposure  repeated  for  the  proper  period.  Thus  a 
double  image  of  the  needle  was  secured.  This  method 
was  found  extremely  useful  in  locating  the  foreign  body, 
and  by  careful  calculation  it  can  be  done  exactly.  The 
use  of  two  tuoes  simultaneously  was  tried,  but  yielded  less 
satisfactory  results  than  the  method  given. 

Second  Expeviment. — An  enucleated  sheep's  eye  was 
placed  in  a  metal  tube  so  that  the  cornea  projected  in  a 
manner  analogous  to  its  position  in  situ.  The  tube, 
impenetrable  to  X-rays,  represented  the  bony  Myalls  of  the 
orbit.  The  sensatized  plate  was  placed  in  contact 
with  the  tube,  parallel  to  its  long  axis,  and  projecting 
two  inches  beyond  the  cornea.  This  is  tentatively  designa- 
ted the  "nasal  position,"  and  corresponds  to  the  position 
occupied  by  the  plate  when  the  eye  is  in  situ,  /.  e., against 
the  nose  at  the  inner  angle  of  the  eye.  On  the  side  of  the 
metal  tube  opposite  to  the  plate  the  vacuum  tube  is  placed 
at  a  distance  of  6  to  7  inches.  A  picture  is  made  of  as 
much  of  the  projecting  eye  as  possible.  In  order  to  get  a 
shadow  of  more  than  the  anterior  segment  in  situ  it  is 
only  necessary  to  have  the  patient  strongly  rotate  the  eye 
in  and  out. 

In  order  to  exactly  locate  a  foreign  body  a  landmark  is 
necessary,  from  which  precise  measurements  can  be  made 
in  each  of  three  planes,  vertical,  horizontal  and  sagittal. 
For  this  purpose  a  little  indicator  with  three  arms,  one  for 
each  plane,  was  constructed.  This  was  placed  opposite 
the  center  of  the  pupil,  almost  touching  the  cornea  and 
parallel  with  the  sensatized  plate.  Glass  was  found  to  be 
better  material  for  the  indicator  than  metal  on  account 
being   non-conductive.     Another   accessory  was    the  ar- 
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row  which  was  attached  to  the  frame  of  the  plate, 
pointed  upward  and  was  called  the  pole -indicator. 
Guided  by  the  arrow  the  plate  can  be  moved  a  given  dis- 
tance, returned  to  its  original  position,  and,  what  is  very- 
important,  exact  measurements  can  be  taken  from  it  after- 
ward in  estimating  the  location  of  the  foreign  body.  With 
these  provisions  the  point  of  a  fine  needle,  2  m.m,  long,  was 
thrust  into  the  sheep's  eye  9  m.m.  from  the  limbus  corneae 
and  an  exposure  was  made  for  one  minute,  the  Crooke's 
tube  was  then  shifted  upward  in  the  sagittal  plane  parallel 
to  the  sensitive  plate. 

In  order  to  prove  their  applicability  to  the  living  subject 
L.,  now  for  lack  of  a  patient,  used  his  own  eyes.  A  metal 
disk  2  m.m.  in  diameter  was  made  to  adhere  to  the  coca- 
inized conjunctiva  bulbi.  The  fact  that  the  foreign  body 
was  external  to  and  not  imbeded  in  the  tissues  of  the  eye 
does  not  detract  from  the  validity  of  the  experiment. 
After  making  several  attempts  L.  found  that  by  cutting 
one  side  of  the  sensatized  plate  into  a  semi-circle  it  could 
be  pushed  deeper  into  the  orbit  between  the  bulbi  and  os 
lachrymalae  and  a  much  larger  skiagram  secured.  Then 
only  was  he  able  to  succeed  in  getting  the  shadow  of  the 
disc  in  his  eye.  With  the  foreign  body  12  m.m.  from  the 
external  margin  of  the  cornea  he  secured  plain  double 
images,  both  w^hen  the  eye  was  strongly  adducted  and 
abducted.  By  comparing  the  relative  distances  between 
the  foreign  body  and  the  indicator  in  the  first  and  second 
shadows,  and  in  adduction  and  abduction,  it  was  possible 
to  determine  whether  the  foreign  body  was  on  the  nasal 
or  temporal  side,  a  thing  otherwise  impossible.  The  for- 
eign body  can  be  located  within  1  m.m.  by  estimating  the 
distances  between  the  shadows  and  the  plate.     H.  V.  W. 

The  Medical  and  Operative  Treatment  of  Myopia  and  Its  Com- 
plications. 

MooREN,  Albert.  (CtntraJU.  f.  prak.  Augenhkde., 
Jan.,  1897.)  His  statements  are  based  upon  observations 
covering  150,000  cases. 

In  the  first  chapter  the  occurrence  and  observation  of 
myopia  are  discussed.  Much  space  is  devoted  to  the 
influence  of  disturbances  of  accommodation  upon  the 
refraction.  How  myopia  is  produced  by  ciliary  spasm  is 
shown.  Usually  the  methodic  use  of  atropin  removes 
this.  If  it  does  not,  increased  antero -posterior  axial 
diameter  exists.     A  myope  cannot  accommodate  sharply 
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without  straining  his  interni  in  order  to  converge  and  fix 
the  object  at  the  abbreviated  distance  at  which  it  is  visible. 
Exhaustion  of  the  interni  follows.  Excessive  effort  at 
convergence  induces  increased  accommodation.  Thus  a 
circulus  vitiosus  is  kept  up  which  may  be  disastrous,  may 
end  in  lenses,  prisms,  or  tenotomies. 

The  circulatory  disturbances  caused  by  ciliary  spasm 
tend  to  cause  gradual  softening  of  the  tissues  of  the 
fundus  and  progressive  lengthening  of  the  antero- 
posterior axis.  The  distensibility  of  the  sclera  is  limited, 
and  there  may  be  reaction  causing  elevated  intra-ocular 
tension.  M.  states  that  wearing  fully  correcting  lenses 
for  the  near  is  exceedingly  pernicious  and  condemnable 
because  they  require  exercise  of  the  accommodative 
faculty,  induce  ciliary  spasm,  intensify  the  refractive 
error  and  cause  progressive  myopia  (sic!).  There  is 
danger  of  detachment  of  the  retina  and  slow  inflammatory 
changes. 

In  the  following  section  the  author  describes  his  first 
attempts  at  the  operative  treatment  of  myopia  by  discis- 
sion. When  he  published  the  results  he  met  the  deter- 
mined opposition  of  v.  Graefe  and  Bonders.  His  expe- 
rience with  the  discission  needle  was  gloomy.  He 
substituted  iridectomy  and  capsule  laceration  with  v. 
Graefe's  small  cataract  knife,  followed  by  non -instrumental 
trituration.  This  "artificial  cataract  ripening"  proved 
devoid  of  danger.  In  149  cases  of  bilateral  operations  only 
one  eye  sustained  fortuitous  complications.  The  contra- 
indications are  astheromatous  arterial  degeneration, 
antero- capillary  fibrosis,  etc. 

The  operation  is  done  under  cocain.  The  capsule  is 
split  throughout  its  whole  extent  with  a  small  v-  Graefe 
knife.  The  lens  is  cut  through  |-  of  its  depth.  The  aque- 
ous is  evacuated  and  trituation  is  done  by  massage  with 
the  finger  applied  to  the  eyelid.  Iodoform  is  dusted  on 
and  a  bandage  applied.  In  the  evening  the  bandage  is 
changed  and  atropin  instilled.  After  a  few  days,  when 
the  cataract  is  found  to  be  completely  ripe,  section  is  done 
and  it  is  delivered.  Capsular  cataract  may  be  operated 
upon  later,  if  necessary,  if  cell  irritation  has  subsided. 

If  the  lens  swells  too  rapidly  the  procedure  must  be 
modified.  Cyclitis  or  glaucoma  may  occur,  but  M.  has  been 
led  to  do  iridectomy  once  only.  He  prefers  to  operate  on 
both  eyes  simultaneously.     If  one  eye  only  be  operated  on 
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binocular  vision  is  impossible.  Low  visual  acuity  is  no 
contra-indication  to  the  operation.  The  improvement  is 
usually  considerable.  The  operation  is  indicated  in 
keratoconus  with  myopia,  but  the  production  of  leucoma 
upon  the  corneal  apex  with  galvano -cautery  is  better  in 
these  cases.  The  next  section  is  devoted  to  precautions 
for  preventing  myopia  and  its  complications.  The  conclu- 
sion consists  of  a  review  of  the  cases  in  which  the  opera- 
tion w^as  used  successfully  against  myopia.  H.  V.  W. 
Conjunctival  Flaps  in  Wounds  of  the  Ciliary  Region. 

Norman-Hansen,  C,  Copenhagen.  (  (Jenfralbl.  f. 
prak.  Augenhn.de.,  Dec,  1896.) 

Perforating  wounds  of  the  ciliary  region  belong  to 
those  affections  of  the  eye  which  so  far  have  been  treated 
with  least  satisfactory  results.  If  no  foreign  body  has 
penetrated  to  the  interior  of  the  eye,  and  if  the  v  ound  has 
not  caused  great  laceration,  there  are  still  many  other 
dangers.  Antiseptic  treatment  cannot  remove  all  the 
possibility  of  danger  from  infection  on  account  of  the  slow- 
ness with  which  the  scleral  wound  heals,  particularly  if 
the  ciliary  body  protrudes  into  a  gaping  wound.  Often 
the  irregular  form  of  the  wound  renders  ineffectual  every 
attempt  to  suture  the  sclera  and  the  ciliary  body  is  exposed 
to  infection  for  a  long  time  with  the  constant  danger  of 
sympathetic  ophthalmia.  Of  greatest  importance  is  bulg- 
ing and  prolapse  of  the  ciliary  body.  If  the  prolapse  is 
not  present  at  the  time  of  injury  it  may  be  developed 
later,  and  as  long  as  the  ciliary  body  is  covered  with 
granulations  between  the  edges  of  the  wound,  or  later  is 
included  in  the  cicatrix,  there  is  danger  of  infection,  of 
phlegmonous  inflammation  of  the  eye,  and  a  sympathetic 
implication  of  its  fellow.  The  treatment  of  such  wounds 
(so  far  as  immediate  exenteration  is  not  indicated,)  is  limited 
in  most  cases  simply  to  expectant  and  aseptic  treatment, 
which  in  many  cases  conduces  recovery.  The  scleral 
suture  may  be  used  in  those  cases  to  which  it  is  suited, 
but  of  the  results  there  are  no  data  at  hand.  Randolph 
has  proposed  that  when  the  wound  has  involved  the 
corneo- scleral  boundary  and  has  injured  the  lens  that  the 
wound  be  enlarged  and  the  lens  extracted  in  order  to  pre- 
vent the  increased  intra-ocular  tension,  which  the  swelling 
of  the  lenticular  masses  inevitably  causes.  H.  has  treated 
such  wounds  as  were  not  suitable  to  the  suture  methods  in 
the  expectant   manner,    assisted   by  the  method  which  is 
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described  below.  Its  great  simplicity  and  the  fact  that  it 
will  very  probably  lead  to  excellent  results  and  rescue  the 
eye  highly  commends  it. 

Case  I.  A  laborer  received  a  blow  on  the  right  eye  by 
hot  rivet  tongs ;  seen  three  hours  later  and  found  an  irreg- 
ular triangular  wound  in  the  regio-ciliaris  extending 
externo-inferiorily.  The  basis  of  the  triangle  was  8  m.m. 
and  parallel  with  the  corneal  margin,  about  2  m.m.  from 
it  and  the  apex  extending  6  m.m.  further.  The  whole  area 
was  covered  with  a  soft  ash.  The  iris  was  drawn  toward 
the  wound.  The  eye  was  slightly  injected  and  but 
slightly  painful.  The  ash  was  removed  under  cocain, 
when  the  ciliary  body  was  found  prolapsed  with  the  iris 
into  the  whole  area  of  the  wound.  The  prolapsed  iris  was 
cut  off  when  a  small  portion  of  the  vitreous  was  found 
protruding. 

On  account  of  the  size  and  form  of  the  wound  it  was 
impossible  to  suture.  With  small  scissors  the  sub-conjunc- 
tival  tissue  was  loosened  all  around  the  wound.  The  con-' 
junctiva  was  then  drawn  over  the  wound  and  united  by 
three  stitches  of  fine  silk.  The  recovery  was  uncompli- 
cated. The  sutures  dropped  spontaneously  in  one  week. 
The  conjunctiva  was  firmly  united  over  the  wound  and  the 
dark  gray  ciHary  body  could  be  seen  through  it.  After 
the  first  few  days  it  did  not  bulge.  After  two  weeks  the 
appearance  was  that  of  a  cicatrix  following  operation  for 
strabismus,  with  a  small  darkened  area  in  the  wound. 
Within  a  month  the  patient  had  resumed  his  labor.  During 
the  entire  course  there  were  no  symptoms  of  irritation  and 
at  no  time  was  there  the  slightest  danger  of  sympathetic 
ophthalmia.  The  appearance  of  the  eye  30  days  after  the 
trauma  was  that  of  an  otherwise  normal  eye  in  which 
broad  iridectomy  had  been  done.  There  was  a  linear 
cicatrix  marking  the  site  of  the  injury.  The  anterior  cap- 
sule toward  the  injured  side  presented  fine  stripes  and 
small  spots  which  did  not  extend  to  the  center.  V.  6  TX 
through  the  stenopaic  slit.  Tension  normal.  Ophthalmo- 
scopic picture  normal.  H.  does  not  overlook  the  fact  that 
the  trauma  was  cautery,  and  may  have  contributed  to  the 
favorable  results.  However,  a  short  time  before  he  had 
lost  an  eye,  which  had  received  a  similar  wound,  by  acute 
phlegmon  of  late  onset.  Never  before  had  he  seen  recov- 
ery in  so  short  a  time.  On  account  of  the  great  laceration 
it  was  impossible  to  suture,  and  there  was  no  alternative 
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but  to  make  the  conjunctival  flap.  The  course  of  recovery 
was  so  favorable  that  it  would  lead  one  to  think  of 
using  the  method  in  some  serious  wounds  of  the  ciliary- 
region.  In  fresh  wounds  such  as  rupture  of  the  sclera  or 
simple  incision  of  the  sclera  the  conjunctiva  may  be  torn 
from  the  wound  after  loosening  the  sub-conjunctival  tissue 
just  as  in  operation  for  strabismus. 

Where  the  lens  has  been  injured  and  lenticular  masses 
projected  between  the  edges  of  the  wound  immediate 
extraction  is  indicated,  after  which  the  conjunctival 
flaps  may  be  made. 

In  old  wounds  where  infection  is  suspected  the  con- 
junctival flap  may  be  made  after  galvano-cau- 
tery  has  been  done.  This  method  is  of  first  impor- 
tance in  ectatic  and  cystic  cicatrices  and  staphylo- 
mata  of  the  cornea  as  a  prophylactic  method.  In  fresh 
wounds  of  the  cornea  which  are  near  its  margin  this 
method  may  be  used.  After  cataract  extraction  where  the 
condition  seems  to  require  it,  as  when  there  is  chronic 
blennorrhoea  of  the  lachrymal  apparatus,  the  conjunctival 
flap  should  be  made.  The  sub-conjunctival  tissue  is 
loosened  along  |  of  the  circumference  of  the  cornea  and 
two  fine  silk  sutures  will  serve  to  draw  it  up  over  the 
corneal  incision.  Favorable  recovery  may  be  expected. 
H.  wishes  to  lay  special  emphasis  upon  the  applicability  of 
the  conjunctival  flap  to  great  wounds  of  the  eye. 

H.  V.  W. 
Paralysis  of  Convergence. 
Straub,  M.,  Amsterdam.  (  (\:i\1ra]hl.  f.  prak.  Atigen- 
hkde  ,  Jan.,  1897.)  The  musculi  abducentes  constitute  a 
system  which  is  opposed  to  the  muscles  of  convergence, 
and  which  is  brought  into  action  in  the  restoration  of  the 
visual  axis  to  a  parallel  status  after  an  act  of  convergence. 
One  internus  and  one  externus  form  a  system  for  physio- 
logic lateral  deviation.  In  the  cases  cited  the  abducting 
muscles  were  insufficient  for  divergence  but  sufficient  for 
turning  the  eyes  laterally.  Parinaud  worked  this  subject 
up  thoroughly  10  years  ago,  but  since  then  it  has  received 
very  little  attention.  S.  has  encountered  a  symptom  which 
Parinaud  did  not  mention,  for  which  there  is  a  simple 
physiologic  explanation,  and  w^hich  seems  to  be  constant. 
Case  I.  An  otherwise  healthy  man  of  53  began  to  com- 
plain of  ocular  fatigue  and  double  vision.  The  prelimi- 
nary examination  was  negative.     Both  eyes  followed  the 
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examin.  r's  finger  in  all  directions.  But  when  one  was 
fixed  the  other  assumed  a  position  of  slight  convergence, 
thus  indicating  paralysis  of  abduction.  For  if  one  abdu- 
cens  yield,  a  disturbance  of  the  innervation  of  both  is  in 
evidence  since  they  together  form  the  symptoms  of  diver- 
gence. R.  E.  V.  6/XII.  As  H.  1  5  D.  L.  E.  V.  6/XII. 
As  H.  1.5  D.  The  candle  flame  at  a  distance  of  4  m.  was 
seen  double  with  an  apparent  distance  between  the  images 
of  50  cm.  That  convergence  was  excessive  was  evident, 
and  whether  this  was  due  to  paralysis  of  divergence  was 
to  be  ascertained  This  can  be  done  by  having  the  pa- 
tient follow  the  light  from  side  to  side.  One  eye  drawn  by 
an  internus  would  follow  the  light,  the  other  depending 
upon  the  abducens  would  naturallv  lag  and  the  images 
separate.  If  both  externi  were  affected  this  would  be 
expected  to  occur  when  the  light  moved  to  either  side  and 
the  images  would  be  nearest  when  the  candle  occupied  the 
medium  line.  In  this  case,  however,  the  opposite  condition 
prevailed.  Tne  images  approached  each  other  as  the 
light  was  moved  to  the  side  or  approximated  to  the  patient. 
At  the  distance  of  -^  to  ]  m.  they  united.  This  test  is  de- 
cisive. The  patient's  divergence  power  was  deficient. 
After  taking  potassium  iodide  for  3^  months  his  ocular 
trouble  was  reduced  to  a  minimum.  In  lateral  vision,  con- 
vergence and  divergence  are  superimposed,  and  the  reason 
the  images  approach  is  that  in  looking  to  one  side  conver- 
gence is  more  difficult  and  divergence  easier.  In  fixing 
an  object  laterally  the  tension  of  both  abducens  is 
increased,  ore  by  increased  innervation,  one  by  stretching. 
The  accuracy  of  a  diagnosis  of  paresis  of  abduction  is  not 
invalidated  even  if  it  is  not  apparent  in  laterally  directed 
vision. 

In  two  cases  S.  found  the  same  approximation  of  images 
in  the  lateral  fields,  and  considers  it  a  symptom  of  paresis 
of  divergence.  He  believes  that  divergence  is  a  function 
separate  from  lateral  rotation  of  the  eye,  and  that  it  is 
presided  over  by  a  distinct  cortical  center.  A  case  is 
cited  in  which  motion  sideways  was  greatly  impaired,  but 
in  which  divergence  was  normal.  Berry,  of  Edinburgh, 
maintains  the  view  that  a  special  innervation  of  divergence 
is  superfluous  and  non-existent.  S.  knows  a  case  in  which 
there  was  greatly  deficient  lateral  innervation  on  both 
sides,  but  divergence  and  convergence  both  were  normal. 

Case  11.     A  woman,  age.  29.     V.,  R.  and  L.  6  12.     Ref. 
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H.  +  1,  D.  Is  physically  sound.  Has  experienced 
diplopia  for  3  months.  The  movements  of  the  eyeballin  all 
directions  was  normal.  Abduction  was  excessively  strong. 
In  fixing  distant  objects  there  was  convergent  strabismus. 
At  1.5  m.  two  images  of  a  candle  flame  were  seen  50  cm. 
apart.  When  moved  30  degrees  to  either  side  the  images 
appeared  25  cm.  apart.  On  being  moved  further  toward 
the  periphery  of  the  field  the  images  fused-  On  approx- 
imating the  candle  to  the  eye  it  was  seen  singly  at  36 
cm.  Parinaud  thought  paralysis  of  divergence  present  if 
diplopia  occurred  in  all  parts  of  the  field  when  the  object 
was  removed  beyond  a  certain  limit.  S.  adds  fusing  of  the 
images  in  the  lateral  borders  of  the  field,  an  observation 
original  with  himself,  and  substantiated  by  his  further 
investigations. 

Symptoms  of  paralysis  of  divergence : 

1.  Diplopia  with  normal  lateral  movements  of  the  eye. 

2.  Convergent  strabismus  in  distant  vision. 

3.  There  is  diplopia  for  objects  in  the  median  line  at  a 
certain  distance.  On  moving  the  object  toward  the  eye 
the  images  approach  until  they  fuse,  which  usually  hap- 
pens at  the  far  point  of  convergence. 

4.  The  double  images  gradually  approach  each  other 
as  the  object  is  carried  laterally  from  the  median  line. 
This  phenomenon  is  most  sharply  defined  when  the  radius 
of  the  arc  is  slightly  greater  than  the  far  point  of  conver- 
gence. H.  V.  W. 

Cataract    Discission. 

Elschnig,  Anton,  Vienna  (  Mien.  Klin.  WorJi.,  IX,  No. 
53,  Dec.  31,  '896.),  contributes  a  lengthy  and  exhaustive 
monograph  upon  discission.  He  gives  a  thorough  historic 
retrospect  and  careful  study  of  the  present  status  of  the 
operation.  It  was  the  earliest  operation  done  for  cataract; 
first  done  by  Henkel  after  Celsus  (1770) ,  who  made  a  scleral 
puncture  and  ruptured  the  posterior  capsule  in  order  to 
get  absorption  of  the  lens.  Later  couching  came  into 
vogue,  the  lens  being  depressed  into  the  vitreous  or  into 
the  anterior  chamber.  In  1788  Beer  did  discission  with 
his  cataract  knife.  He  thought  that  the  operation, 
although  often  difficult  to  peform,  was  theoretically  the  best 
then  devised,  and  his  opinion  is  still  recognized.  Early  in 
this  century,  Saunders,  an  Englishman,  made  valuable 
contributions  and  advised  discission  for  congenital  cata- 
ract  only.     Scarpa    recommended  discissio  per  corneam 
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as  safer  than  per  scleram.  Rosas  advised  it  as  a  last 
resort  in  high  myopia.  The  term  "discission"  was  first 
suggested  by  Beer,  and  "dislaceration"  by  Jaeger  and 
Jungken. 

V.  Arlt  considered  discission  in  two  classes:  (a)  Those 
in  which  the  anterior  capsule  was  ruptured  to  expose  the 
lens  to  the  aqueous,  (b)  Those  following  cataract  ex- 
tractions. He  preferred  corneal  puncture.  According  to 
V.  Graefe  the  operations  included  in  the  first  class  must  be 
very  limited  in  number  and  the  principles  which  he  laid 
down  are  still  valid.  Glaucoma  and  iridocyclitis  are  dan- 
gerous sequelae  which  cannot  always  be  avoided,  v. 
Graefe  proposed  that  iridectomy  be  done  one  week  prior 
to  the  discission  as  a  means  of  eliminating  these  dangers. 
Whether  the  iris  should  be  mutilated  in  order  to  obviate 
the  dangers  mentioned  is  a  question  for  consideration  in 
every  case,  particularly  since  it  cannot  be  thought  to  give 
absolute  security  in  every  case.  Eyes  react  very  differ- 
ently after  discission,  and  it  is  impossible  to  state  the 
etiology  of  the  phenomena  which  follow,  but  when  done 
for  lenticular  opacity  the  condition  of  the  lens  substance 
is  of  importance  and  too  little  attention  is  usually  paid  to 
it.  It  may  be  that  the  debris  acts  as  a  chemical  and  me- 
chanical irritant  to  the  iris  and  ciliary  body,  or,  as 
Schnabel  suggests,  the  swelling  of  the  lens  may  cause 
undue  pressure  or  tension  upon  the  iris  and  ciliary  body 
and  cause  iridocyclitis.  The  lodging  of  particles  of  debris 
in  the  filtration  angle  is  cited  as  a  cause  of  increased  ten- 
sion of  the  eyeball.  In  lacerating  the  capsule  too  great 
tension  may  be  made  upon  the  zonula  and  violence  be 
done  it  with  serious  results.  The  wound  in  the  capsule 
may  be  too  small  or  the  lens  be  particularly  dislocated. 
There  is  greatliabilitytotheseerrors  when  the  old  technique 
is  followed.  E.  has  made  radical  changes  in  the  opera- 
tion and  uses  a  small  cataract  knife. 

In  discussing  v.  Arlt's  second  class  of  operations  E. 
states  that  the  original  needle  operation  has  little  to  com- 
mend it,  as  vision  was  rarely  much  improved  by  it  and 
suppuration  frequently  followed.  Many  operators  agree 
in  attributing  these  bad  results  to  faulty  technique.  The 
established  procedure  called  for  puncture  per  scleram, 
which  is  quite  indefensible  on  account  of  the  falacy  of 
operating  in  the  dark  and  the  danger  of  intra-ocular 
hemorrhage.     When  improperly   constructed  instruments 
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are  used  the  cornea  may  be  wounded  and  bruised  excess- 
ively in  the  operating  per  corneam,  and  fibers  of  vitreous 
may  be  drawn  into  the  wound  when  infection  may  easily 
occur.  Antiseptic  precaution  cannot  be  relied  upon  since 
the  field  of  operation  cannot  be  rendered  perfectly  sterile. 
That  the  needle  leaves  a  torn,  ragged  wound  is  often 
shown  by  the  distinct  scar  formed  in  healing.  No  instru- 
ment is  less  suited  to  the  purpose  than  the  "discission 
needle."  Good  and  even  excellent  results  have  been  se- 
cured by  scleral  puncture  with  the  knife.  A  modified 
Graefe  knife,  which  fills  every  indication  for  discission,  has 
been  in  use  for  some  years  and  is  entirely  satisfactory. 

Schnabel's  technique  requires  that  the  puncture  be  made 
in  the  sclero  corneal  junction,  which  he  thinks  gives 
quicker  healing  and  excludes  the  possibility  of  vitreous 
protrusion.  The  discission  knife  point  is  approximated  to 
the  eyeball  laterally  in  the  horizontal  meridian  1  m.m. 
external  to  the  limbus,  the  flat  of  the  blade  being  parallel 
to  the  iris.  It  is  passed  into  the  anterior  chamber  until  the 
point  reaches  the  center  of  the  pupil,  then  by  reversing 
the  motion  the  capsule  is  cut.  The  knife  is  carefully  with- 
drawn and  the  anterior  chamber  remains  normal.  This 
procedure  combines  all  the  advantages  of  the  needling 
operation  with  none  of  the  disadvantages. 

E.  commends  this  as  the  best  known  method  of  doing 
discission  for  lenticular  cataract,  but  prefers  the  following 
for  very  thick  capsules  following  cataract  extraction: 
The  small  discission  knife  is  entered  near  the  upper  edge 
of  the  cornea  perpendicular  to  its  tangent,  passed  to  the 
lower  margin  of  the  pupil  and  made  to  sever  the  capsule 
through  its  entire  vertical  extent.  In  this  way  the  knife  is 
used  to  the  greatest  advantage  since  it  is  perpendicular  to 
the  capsule.  If  the  capsule  does  not  cut  readily  a  slight 
sawing  motion  may  be  made  regardless  of  the  vitreous.  A 
disadvantage  of  the  operation  is  that  the  vitreous  may  fol- 
low the  knife  into  the  corneal  wound,  delay  its  union  and 
increase  the  danger  of  infection.  But  E.  in  a  great  many 
cases  has  never  seen  it  happen. 

It  was  highly  commended  by  v.  Graefe  as  a  maturation 
process  principally  in  senile  cataract.  Its  effect  in  this 
respect  varies  greatly.  Sometimes  it  causes  complete 
ripeness  in  a  few  days,  again  it  may  require  a  very  long 
time.  The  results  are  so  often  unfavorable  that  it  is  to  be 
considered  entirely  unsuitable  for  a  ripening  process.     It 


ABSTRACTS,  GERMAN  OPHTHALMIC  LITERATURE.  369 

has  been  shown  by  Schnabel's  observations,  in  a  large 
number  of  cases,  that  all  uncomplicated  cataracts  in  per- 
sons above  50  may  be  easily  removed  without  any  remain- 
der being  left  in  the  eye.  It  is  a  matter  of  utter  indifference 
whether  the  lens  presents  a  distinctly  opaque  nucleus  or 
not,  or  whether  the  cortex  be  streaked  with  opacities  or 
quite  unchanged.  Those  cataracts  which  show  an  intensely 
white  nucleus  with  transparent,  bluish-white  anterior  cor- 
tex are  least  suited  to  operation,  but  tend  to  mature  very 
rapidly.  All  other  cataracts  may  be  safely  operated  upon 
as  soon  as  the  vision  is  so  reduced  that  the  patient  cannot 
perform  his  usual  duties.  H.  V  .W- 

Enucleation  and   Exenteration. 

Pfluger,  E.  (  Weiit.  Klin.  W<>rJ>..  Feb.,  1897.)  In 
order  to  prevent  sympathetic  ophthalmia,  enucleation  is 
the  only  proper  operation.  Many  cases  have  resulted 
fatally  from  purulent  meningitis  despite  antisepsis  and 
enucleation.  The  advantages  of  exenteration,  a  large  and 
mobile  stump  and  less  deformity,  are  not  sufficient  to 
counterbalance  the  increased  danger  in  these  cases. 
Friedrich  Stocker  concludes  from  41  cases  with  enu- 
cleation, that  meningitis  sometimes  occurs  notwith- 
standing enucleation,  but  not  as  a  result  of  it.  The 
danger  of  spreading  infection  by  breaking  through  the 
line  of  demarcation  is  obviated  by  careful  antisepsis  and 
drainage.  H.  V.  W. 

Primary  Syphilis  of  the  Conjunctiva. 

HiTCHMANN,  Richard,  Henna  (  Wien.  Klin.  TToc//., 
Dec.  24,  1896,),  reports  a  case  of  primary  syphilis  of  the 
conjunctiva  which  he  justly  thinks  very  rare.  The  mac- 
eration of  the  epidermis  by  the  tears  and  pathological 
secretions,  excoriations  and  ulcerations  giving  every 
opportunity  for  reception  of  the  virus  when  occasion 
offers,  hence  hard  chancre  of  the  lids  has  been  not  infre- 
quently observed,  and  of  the  conjunctiva  m^uch  more 
rarely.  Most  cases  have  beed  consecutive  upon  infection 
of  the  edge  of  the  lid,  examples  of  which  have  been 
reported  by  Thiry,  Ricord,  Tepliaschin,  Boucheron  and 
others.  The  caruncula  lachrymalis  and  plica  semilunaris 
have  been  affected  in  some  cases.  Only  in  the  rarest  cases 
has  the  initial  sclerosis  been  limited  to  the  conjunctiva. 
An  avenue  for  inoculation  may  be  opened  by  epithelial 
lesions  caused  by  foreign  bodies  lodging  in   the   eye,   and 


370  ABSTRACTS,  GERMAN  OPHTHALMIC  LITERATURE. 

which  may  contain  the  syphilitic  virus,  but  only  in  the 
rarest  instances.  Very  few  cases  are  knovvn  where  infec- 
tion occurred  by  unlucky  accident.  Thus  Fournier  and 
Desmarres  report  a  physician  who  was  infected  by 
sputum  coughed  into  his  eye  while  treating  the  nose  of  a 
syphilitic  patient. 

Denti  reports  a  case  caused  by  a  syphilitic  child  sticking 
its  fingers  in  its  nurse's  eye.  More  cases  are  known  in 
which  infection  was  caused  by  objects  brought  in  contact 
with  the  eye  intentionally  or  unintentionally  and  without 
knowing  they  were  infected.  Thus  a  number  of  cases 
were  caused  by  having  a  specific  tongue  applied  to  the 
eye,  a  practice  common  among  certain  classes;  such  have 
been  reported  by  Szokalsky,  Vose,  Salomon  and  others. 
Tubercular  conjunctivitis  has  also  arisen  in  the  same 
manner,  as  observed  by  Prezel.  Thiry  reports  the  case 
of  a  sailor  in  whom  a  hard  chancre  of  the  conjunctiva 
occurred  by  auto -infection.  Suffering  with  chancre  of  the 
penis  he  was  accustomed  to  retract  the  prepuce  daily  for 
therapeutic  purposes.  During  this  time  he  received  a  bit 
of  rust  in  the  eye  and  applied  his  fingers  to  the  eye.  Three 
weeks  later  a  distinct  indurated  lesion  had  developed. 
Reiss  contributes  a  case  in  which  the  virus  was  conveyed  by 
a  brush  used  in  treating  trachoma.  Smit  had  a  case  due 
to  a  kiss  upon  the  eye.  Finally,  it  is  easily  understood 
how  infected  kerchiefs,  sponges  and  towels  may  be  the 
means  of  contagion. 

H.  carefully  reports  the  following  case  from  personal 
observation :  When  first  seen  the  patient  had  had  a  swollen 
upper  lid  on  the  right  side  for  four  cr  five  weeks,  with  pur- 
ulent discharge,  but  painless.  He  appeared  healthy.  The 
induration  extended  to  the  upper  inner  edge  of  the  orbit, 
and  the  conjunctiva  was  in  a  condition  of  catarrhal  in- 
flammation. On  the  surface  of  the  conjunctiva  of  the 
upper  lid,  and  also  on  the  ocular  conjunctiva,  were  small 
ulcers,  around  which  the  tissues  were  thickened  and  infil- 
trated. The  two  ulcerated  surfaces  were  opposed  to  each 
other.  The  ulcers  were  not  very  sensitive,  and  the  lymph 
glands  on  the  right  side  of  the  head  were  enlarged.  Pa- 
tient said  he  had  never  had  syphilis,  nor  been  in  near  re- 
lation with  a  syphilitic,  but  that  a  driver  of  one  of  his  cabs 
had  syphilis  and  possibly  they  might  have  used  the  same 
towel.  A  diagnosis  of  primary  lesion  of  syphilis  of  the 
conjunctiva  was  made,  and  a  section  of  the  ulcer  excised 
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for  examination.  A  placebo  was  given,  and  18  days  later 
he  appeared  with  a  general  macular  exanthema.  The  lid 
was  much  less  swollen,  but  some  ptosis  was  present,  and  a 
partial  posterior  symblepheron  had  formed.  Mercurial 
inuctions  were  ordered.  Two  months  later  all  eye  symp- 
toms had  vanished,  except  slight  injection  and  swelling  of 
parts  of  the  conjunctiva.  Zinc  sulphat  was  ordered  for 
the  eye,  and  one  month  later  no  ocular  symptoms  were 
perceptible  except  the  symblepharon.  The  microscope 
showed  thickening  of  the  epithelium  and  areas  of  colloid 
degeneration.  Beneath  this  was  a  layer  of  almost  normal, 
but  slightly  infiltrated  connective  tissue.  A  round-celled 
infiltration  followed  the  vascular  distribution  principally. 
In  some  places  newly  formed  connective  tissue  fibers  were 
visible.  The  adventia,  or  peri-adventia  of  the  vessels  in 
the  upper  strata  were  sparsely,  in  the  strata  densely,  in- 
filtrated with  small  cells.  Endothelial  proliferation  could 
not  be  made  out  with  certainty.  The  surface  of  the  ulcer 
was  denuded  of  epithelium  and  covered  with  a  detri 
of  broken  down  blood  capsules,  leucocytes  and  fibrin. 
In  cases  where  a  positive  diagnosis  of  syphilis  cannot  be 
made,  even  with  the  assistance  af  the  microscope,  second- 
ary eruptions  should  be  awaited.  H.  V.  W. 

Psychic  Disturbances  Following  Ooular  Injury. 

SzuMAN,  S.  (  Munch.  Med.  Woch.,  No.  1,  Jan.  5,  1897). 
The  more  prominent  etiologic  factors  in  the  psychoses  in 
question  are : 

1.  Violent  irritation  of  the  sensory  and  motor  fterve  fila- 
ments in  the  eye  from  operation  or  injury. 

2.  Resulting  blindness  or  reduced  visual  acuity. 

3.  Anxiety  from  apprehension  of  impending  blindness. 

4.  Discomfort  of  being  kept  in  darkness,  as  is  often  re- 
quired for  therapeutic  purposes. 

5.  Predisposing  causes:  alcoholism  and  age. 
Thirty-five  cases  have  been  reported  by  Frankl-Hoch- 

wart,  Seitz  and  v.  Simi,  in  which  violent  agitation,  great 
changes  in  disposition,  melancholy,  hallucinations,  delu- 
sions, suicidal  and  eratic  impulses  were  observed  after 
ocular  injuries  or  operations. 

S.  reports  a  case  in  a  male  of  37,  who  was  injured  by  a 
foreign  body  in  the  left  eye,  followed  by  violent  pain. 
After  14  days  he  consulted  a  physician,  who  operated  with 
benefit  to  the  eye.  Later,  pains  began  again,  extending 
from  the  eye  to  the  vertex.     Clonic  twitching  of  the  left  arm, 
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side  of  trunk  and  leg  followed.  Patient  became  restless, 
irritable  and  very  sensitive.  Later  developed  melancholy, 
absent-mindedness,  lost  his  energy,  and  his  mental  facul- 
ties deteriorated.  Illusions  of  sight  and  hearing  were 
experienced.  A  thoughtless  attendant  told  him  that  a 
patient  who  had  had  muscular  twitchings  became  idiotic. 
His  mentality  diminished  for  seven  months,  when  he  was 
able  to  answer  questions  with  a  shake  of  the  head  or  stut- 
teringly  after  a  long  interval.  S.  diagnosed  dementia 
acuta  as  a  psychical  result  of  the  injury  to  the  eye. 

Treatment — Warm  baths,  general  massage,  walking  and 
mental  exercise.  Careful  massage  was  applied  to  the  af- 
fected eye  for  three  months,  and  largely  removed  the  leu- 
coma.  The  vision  increased  from  light  perception  to  the 
recognition  of  all  the  colors  of  the  spectrum,  and  was  for 
distance  V.  H,  for  near  V.  ^.  S.  concludes  that  the  ana- 
tomic-pathologic casues  were: 

1.  Injury  of  the  eye  with  septic  inflammation. 

2.  The  disfiguration  of  the  eye. 

3.  The  almost  complete  loss  of  vision. 

4.  Increased  irritability,  excitability  and  sensitiveness, 
and  resulting  reduction  of  resistance  to  external  factors. 

5.  Suggestion  and  auto-suggestion.  H.  V.  W. 

Ichthyol  in  Ophthalmology. 

(Munch.  Mr,/.  Hoc//.,  Xo.  8,  Feb.  23,1897.)  In  the 
clinic  of  Panas  ichthyol  has  been  used  in  numerous  cases 
of  inflammatory  infections,  such  as  acute  and  chronic 
catarrhal  'conjunctivitis,  phlyctenular  and  follicular  con- 
junctivitis, and  in  the  varieties  of  blepharitis.  It  was  used 
in  aqueous  solution  and  as  an  ointment  with  vaseline  in 
strengths  varying  2|  to  5  per  cent.  It  gave  excellent  re- 
sults in  all  the  conditions  mentioned.  It  was  tried  in  oph- 
thalmia neonatorum,  but  is  much  inferior  to  the  classic 
treatment.  It  has  a  vaso-constrictor  and  anaesthetic  act- 
ion. It  is  slightly  astringent,  and  checks  secretion  mark- 
edly. In  pannus  it  gave  good  service  in  clearing  up  the 
opacity,  being  combined  with  massage  for  a  longer  or 
shorter  time,  according  to  the  severity  of  the  affection. 

H.  V   W. 

The  Usefulness  of  the  Visual  Field  in  General  Diagnosis. 

SCHLOESSER.  (Muiidi.Med.  IToe/^.,  No.  5,  Feb.  2, 1897). 
The  patients  examined  were  not  affected  especially  with 
eye  disease,  but  showed  a  morbid  condition  of  the  field 
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after  the  onset  of  some  general  affection.  In  all  there  was 
contraction  of  the  field,  varying  with  the  intensity  of  the 
disease,  and  returning  to  the  normal  more  or  less  com- 
pletely with  convalescence.  The  field  may  be  regarded 
as  a  barometer  of  the  physical  condition,  since  it  narrows 
with  such  disturbances  of  the  health  as  indigestion,  as 
well  as  the  acute  infections. 

Examination  of  the  visual  field  is  thought  one  of  the 
finest  tests  of  the  nervous  system.  It  is  well  to  take  it 
with  the  single  colors  rather  than  with  white,  the  sum  of 
all.  A  case  of  severe  postpartum  hemorrhage  showed 
concentric  contraction  of  the  visual  field  to  5".  In  an- 
other case  of  severe  hemorrhage  the  field  was  reduced  to 
10"  of  central  vision.  Both  returned  to  the  normal  with 
restoration  to  health.  A  case  of  croupous  pneumonia  with 
high  temperature  presented  narrowing  of  the  field  to  20 
deg.  which  rapidly  expanded  upon  the  occurrence  of  crisis. 
This  is  usual  in  pneumonia.  A  case  of  typhus  abdominalis 
showed  a  visual  field  which  contracted  during  the  period 
of  high  temperature,  and  expanded  gradually  in  correspon- 
dence with  the  decline  of  temperature.  A  case  of  malaria 
showed  alternate  contraction  and  expansion  varying  with  the 
febrile  and  afebrile  periods.  A  case  of  diphtheria  especially 
showed  regular  alteration  in  the  field.  In  eases  of  functional 
disturbances,  malnutrition,  neurosis,  functional  or  organic,, 
and  those  conditions  of  profoundly  disturbed  nutrition^ 
hysteria  and  neurasthenia,  the  field  is  a  useful  index  to  the 
general  condition  of  the  patient.  H.  V.  W. 

Tests  for  Simulated  Blindness. 
SEGAhL,  S.  L.  (  Mil nc//.  Jled.  Woe//.,  No.  52,  Dec.  29, 
1896),  gives  several  tests  for  the  discovery  of  simulated 
blindness.  Place  +  1.00  D.  cylinder  before  the  eyes,  the 
axis  of  one  vertical,  the  other  horizontal.  If  the  vision  be 
as  good  with  both  eyes  as  it  was  with  the  ostensibly 
sound  eye  the  blindness  is  feigned.  With  equally  good 
eyes  a  candle  flame  appears  as  a  luminous  cross  through 
strong  cylinders  thus  arranged.  With  a  strong  plus  lens 
in  front  of  the  normal  eye  and  a  plane  glass  before  the 
other  a  luminous  point  appears  as  a  bright  disc  besides 
which  is  the  flame  if  both  eyes  retain  their  vision.  If 
plane  lenses  with  their  surfaces  sprinkled  with  lycopodium 
be  placed  before  the  eyes  the  flame  seems  surrounded  by 
a  rainbow.  If  the  lens  before  the  professedly  normal  eye: 
be  cleansed  and  the  rainbow  still  be  visible  feigned  unil- 
11 
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ateral  blindness  is  proven.  The  same  test  may  be  made 
before  a  mirror  with  the  light  behind  the  patient.  Similar 
letter  or  figures  of  different  colors  seen  through  a  stereo- 
scope with  both  eyes  appear  gray,  white,  etc.,  according 
as  the  colors  are  complimentary  or  not.  H.  V.  W. 

Raw  Petroleum  for  Conjunctivitis. 
DUBAT,  Leon  (Munch.  Mtd.  Hoc//..  No.  52,  Dec.  29, 
1896),  speaks  of  the  therapeutic  effect  of  raw  petroleum 
for  conjunctivitis  as  originally  suggested  by  Trouseau.  It 
is  commended  in  catarrhal,  diphtheritic,  acute  and  puru- 
lent granular  conjunctivitis  after  the  greatest  intensity  of 
the  inflammation  has  subsided.  It  is  applied  directly  to 
the  conjunctiva  with  a  brush  once  or  oftener  daily.  The 
treatment  is  painless  and  free  from  danger,  even  when 
corneal  complications  are  present.  H.  V.  W. 

Chronic   Cocain    Poisoning. 

Bybakoff  ^J//'//r//.  Mi, I.  Wnrh..  No.  43,  Feb.,  1896,) 
emphasizes  the  importance  of  Magnan's  symptom  in 
chronic  cocain  poisoning.  It  consists  of  paresthesia  de- 
scribed as  a  sensation  of  sand  or  bacteria  under  the  skin. 
A  case  is  reported  in  which  this  symptom  occurred  as  a 
result  of  poisoning  by  vaginal  tampons  containing  cocain. 
The  amount  of  cocain  employed  is  not  stated,  but  upon  its 
discontinuance  the  symptoms  of  intoxication  subsided. 

H   V.  W. 

Relations  Between  the  Eye   and    Ear    in    Pathological    Con- 
ditions. 

OSTMAN,  H.,  Marburg  (  Btrl.  Klin.  Wocli..  Dec,  8, 
1896),  says  that  the  ocular  muscles  are  often  affected 
reflexly  from  the  acoustic  nerve  in  diseases  of  the  labyrinth 
and  middle  ear.  From  careful  study  of  the  subject  with 
thorough  investigation  of  the  literature  bearing  upon  it, 
O.  concludes  that  as  yet  it  is  impossible  to  give  data  of 
diagnostic  value,  differing  in  this  opinion  from  Urbants- 
chitsch.  O.  believes  that  ocular  muscular  symptoms 
occurring  during  the  cause  of  suppurative  otitis  media  may 
be  indicative  of  intracranial  disease  or  be  caused  reflexly 
through  the  labyrinth.  It  is  of  importance  in  deciding 
upon  therapeutic  measures  to  determine  whether 
either  are  involved.  The  cases  are  rare  in  which  the  ocu- 
lar muscles  or  papilla  become  directly  affected  from  ear 
disease.  A  beginning  redness  of  the  optic  papilla  may 
occasionally  occur.  There  is  such  irregularity  in  the  oc- 
currence of  single  ocular  symptoms  as  to  render  their  use- 
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fulness  in  diagnosis  with  our  present  knowledge  unreliable 
to  a  high  degree.  In  order  to  get  the  information  neces- 
sary for  differential  diagnosis  it  is  desirable  that  good 
clinical  and  anatomico-pathologic  observations  and  re- 
ports be  made.  H.  V.  W. 
Wandering  Cells  In  the  Cornea. 
BuDDEE,  Geo.,  Greifswald.  ( Arch.  f.  rath.  Anaf.  n. 
Ph//s.,  Feb.  5,  1897.)  It  is  accepted  as  axiomatic  in 
pathologic  anatomy  that  cell  forms  can  occur  in  connective 
tissue  only  hy  direct  or  indirect  sell-proliferation  or  by  the 
entrance  by  migration  of  cells  from  without.  The  conclu- 
sions of  Senftleben  and  Leber,  based  upon  biologic 
research,  that  devitalized  corneae  underwent  changes 
similar  to  those  of  inflammation  upon  being  transplanted 
are  shown  to  be  erroneous.  Truly  dead  corneal  tissue 
remains  reactionless,  but  apparently  dead  cornea  may 
revive  in  a  lymph  current  and  present  a  prolific  increase 
of  nuclear  and  cellular  forms.  The  migration  of  cells  into 
the  tissue  and  its  abiHty  to  react  is  presumptive  evidence 
of  some  vitality. 

I.  The  vicarious  cell-forms  in  inflamed  corneal  tissue 
are  similar  to  leucocytes. 

II.  Simple  traumatic  keratitis  begins  at  the  periphery 
and  spreads  to  the  center. 

III.  However  great  the  number  of  pus-corpuscles 
present,  the  growth  of  the  corneal  cells  progresses  in  regu- 
lar order. 

From  a  great  many  experiments  B.  finds  that  the  cellular 
elements  of  the  cornea  possesses  the  peculiarity  of  being 
able  to  reduce  gold.  This  is  a  property  not  possessed  by 
leucocytes,  pus-corpuscles,  nor  the  cells  of  any  other  tissue. 
From  very  elaborate  experiments  B.  concludes: 

I.  The  wandering  cells  found  in  th-  cornea  are  dis- 
tmctly  separable  from  leucocytes  in  morphologic  quahties, 
size,  form,  staining  affinity  and  refraction  as  shown  by 
improved  histologic  technique, maceration  and  staining  with 
gold,  gilding  with  blood  and  pus-corpuscles  and  injection 
followed  by  gilding. 

II.  It  is  proved  that  peripheral  keratitis  has  lost  its  sig- 
nificance m  the  etiology  of  central  keratitis. 

III.  Cohnheim's  theory  of  the  passive  behavior  of  the 
corneal  cells  is  now  invahdated. 

IV.  The  theory  of  immigration,  which  is  the  histologic 
foundation  of  Cohnheim's  theory,  is  no  longer  tenable  for 
the  cornea.  Neither  is  the  proposition  that  leucocytes  are 
capable  of  penetrating  dead  tissues  longer  defensible. 

H.  V.  W. 
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The  Graduation  of  the  Squint  Operation. 

Landolt;  Edm.,    Paris  (Archives  of  Ophtlt.,  Jan.,  1897). 

"This  article  was  suggested  by  the  discussion  on  the 
same  subject  at  this  year's  meeting  of  the  British  Medical 
Association  (at  Carlisle),  in  which  I  had  the  honor  to  par- 
ticipate. Dr.  Maxwell,  of  Dublin,  opened  the  discussion 
with  his  very  interesting  paper,  from  which  I  received  the 
impression  that  the  so-called  clinical  rules  for  graduation 
in  squint  operations  can  hardly  be  further  maintained.  In 
my  opinion,  we  cannot  speak  of  obtaining  a  certain  effect 
by  graduation  in  squint  operations  until  the  nature  of 
strabismus,  and  the  action  of  the  operation  for  it,  are  bet- 
ter understood.  For  even  our  knowledge  of  the  physiology 
and  anatomy  of  the  ocular  muscles  is  still  insufficient. 
According  to  the  theory  of  Donders,  which  is  no  doubt 
correct,  concomitant  strabismus  is  a  hinocidar  affection. 
Measurements  of  the  ocular  movements,  as  well  as  the 
direct  inspection  of  the  muscles  during  the  operation, 
have  shown  that  in  strabismus  convergent  both  e.i'icrnal 
recti  muscles,  and  in  strabismus  divergent  both  internal 
recti  have  grown  weaker,  probably  from  want  of  proper 
use.  This  seems  to  call  for  sfrengfhening  the  action  of  the 
weakened  muscles  in  correcting  the  deviation,  instead  of 
weakening  one  or  two  healthy  muscles  by  tenotomy:  ad- 
vancement of  the  external  recti  in  strabismus  convergens, 
and  advancement  of  the  internal  recti  in  strabismus  di- 
vergens.  Nevertheless,  tenotomy  is  still  much  in  vogue, 
because  it  is  easier  than  advancement,  and  especially  be- 
cause the  effect  of  the  two  operations  is  not  yet  clearly 
understood.  The  center  of  rotation  of  the  eyeball  has 
been  supposed  to  be  immovable,  so  that  after  tenotomy  the 
eye  must  turn  about  the  center  in  the  opposite  direction, 
and  after  advancement  in  the  direction  in  which  the  miisele 
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acts.  Thus,  the  result  of  either  operation  was  held  to  be 
materially  the  same,  viz.,  decreased  mobility  in  the  direc- 
tion toward  the  tenotomized  muscle,  or  in  the  direction 
away  from  the  advanced  muscle,  and  increased  mobility 
in  the  direction  of  the  advanced  muscle,  and  in  the  direc- 
tion of  the  rectus  antagonizing  the  tenotomized  muscle. 

This  view,  however,  is  incorrect.  The  center  of  rotation 
is  by  no  means  a  fixed  point  in  space,  but  its  location  is 
due  to  the  resultant  effect  of  all  the  forces  which  hold  the 
eyeball  in  position  and  which  move  it.  Of  these  forces 
some,  such  as  the  recti,  retract  the  eyeball,  while  others, 
holding  these  in  check,  draw  the  eyeball  forward.  If  the 
action  of  the  former  is  weakened  as  by  tenotomy,  the  lat- 
ter gain  ascendency  and  draw  the  eyeball  forward.  For 
this  reason  the  tenotomized  muscle  re-attaches  further 
back  on  the  ball.  This  retraction  of  the  insertion  of  the 
muscle  is,  however,  in  greater  degree  due  to  the  rotation 
which  the  eyeball  undergoes  from  contraction  of  the  an- 
tagonist muscles.  We  also  do  not  take  sufficiently  into  ac- 
count the  fact  that  the  tenotomized  muscle  itself  contracts 
more  than  its  antagonist,  since  it  is  stronger.  This  is  the 
third  reason  why  the  new  insertion  of  the  tenotomized 
muscle  falls  behind  the  normal  insertion,  thus  lessening  its 
effect  on  the  mobility  of  the  eye. 

The  effect  of  the  muscle  is  lessened,  however,  from  still 
another  reason.  The  measurable  excursions  of  the  eye- 
ball, the  borders  of  the  field  of  fixation,  do  not,  as  sup- 
posed, represent  the  total  rotation  which  the  muscles  can 
impart  to  the  eyeball.  Their  contraction  is  actually  inter- 
fered with  by  strips  of  connective  tissue  ("check -liga- 
ments," '^Ileiniiiungshauder,"  ^'ailerons,"'  ^'feiidoiis  (Var- 
ret."  }  which  arise  from  them  and  run  toward  the  orbital 
margin.  These  ligaments  follow  the  muscle.  After  tenot- 
omy the  ligaments  recede  also.  Thus  its  checking  influ- 
ence will  set  in  earlier. 

From  all  these  considerations  it  may  readily  be  con- 
ceived how  much  the  mobility  the  eyeball  must  suffer  after 
tenotomy.  The  diminution  of  the  ocular  movements  is 
revealed  by  the  contraction  of  the  field  of  fixation  and  the 
lessened  range  of  convergence.  Indeed,  the  success  of 
tenotomy  depends  on  the  decreased  mobility,  as  is  conceded 
by  the  advocates  of  this  operation. 

They  are  deceived,  however,  first,  in  regard  to  the  ef- 
fect  of    tenotomy   on    the  antagonist   muscle,  since   they 
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think  that  the  antagonist  gains  what  the  tenotomized 
muscle  loses,  which  is  not  the  case.  From  the  exposition 
of  the  mechanism  of  tenotomy  given  above,  it  follows  that 
the  antagonist  never  gains,  if  it  gains  at  all,  as  much  as 
the  divided  muscle  loses.  The  eye,  by  the  operation,  is 
draw^n  forward  out  of  the  muscle  cone,  so  that  the  muscles 
embrace  it  less  than  before.  Therefore,  their  influence 
upon  rotation  is  lessened,  as  may  be  proven  by  measuring 
the  excursions  and  the  symmetrical  movements  of  the  eyes 
after  tenotomy.  Secondly,  the  assumption  is  wrong  that 
advancement  has  the  same  effect,  and  that  it  is,  therefore, 
open  to  the  same  objections  as  tenotomy.  On  the  con- 
trary, advancement  forces  the  eye  deeper  into  its  motor 
apparatus,  and  the  muscles  embrace  it  more  extensively. 
With  the  resulting  increased  contact  the  effect  of  the 
muscles  on  the  mobility  of  the  eyeball  is  increased.  The 
check-ligament  is  advanced  also  with  the  muscle,  and  its 
checking  action  comes  more  into  play.  The  field  of  fixa- 
tion shows  a  considerable  extension  on  the  side  of  the  ad- 
vanced muscle,  iritjiojit  Unritatioii  on  the  side  of  the  an- 
tagonist. This  is  not  surprising,  since  the  latter  remained 
unchanged.  The  opinion  is  general  that  a  muscle  loses 
power,  if  its  antagonist  gains  power,  from  the  increased 
resistance  of  the  latter.  This  resistance  does  not  become 
active  except  through  contraction  of  the  muscle,  which 
follows  an  impulse  of  innervation.  Suppose  the  left  ex- 
ternus  to  have  been  advanced.  In  looking  to  the  right 
the  internus  is  chiefly  innervated  and  the  externus  relaxed, 
so  that  the  function  of  the  internus  is  perfectly  free,  the 
increased  power  to  the  externus  being  only  perceived  in 
the  movement  to  the  left.  Thus,  the  convergence  in- 
creases after  advancement  of  the  internal,  the  divergence 
after  advancement  of  the  external  muscles,  without  limit- 
ing the  function  of  the  antagonists.  Herein  lies  the  ad- 
vantage of  advancement  over  tenotomy.  In  twenty  years' 
practice  we  have  never  had  an  over -correction  after  ad- 
vancement, which  is  frequent  after  tenotomy.  We  have 
never  produced  a  strabismus,  which  can  hardly  be  avoided 
after  tenotomy,  at  least  in  the  secondary  position.  The 
advancement  has  also  the  cosmetic  advantage  of  not  caus- 
ing annoying  protrusion  of  the  eyeball,  sinking  of  the 
caruncle,  or  exposure  of  the  sclera.  So  much  for  strabotomy 
in  general. 

As  to  the  graduation  of  its  effect,  we  meet  with   many 
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errors  and  illusions.  We  can  hardly  regulate  the  re-in- 
sertion of  a  divided  or  advanced  muscle  on  the  globe,  nor 
does  the  action  of  a  muscle  depend  merely  upon  its 
attachment  to  the  eyeball.  For  we  learn  from  daily  ob- 
servation, that  the  effect  of  an  operation  on  the  mobility 
of  the  eye  and  the  synergy  of  both  eyes,  /.  e.,  the  correc- 
tion of  the  strabismus,  may  be  very  different.  We  cannot 
graduate  the  effect  during  the  operation.  Nature  does  it 
with  us,  if  we  make  use  of  its  efficient  help;  against  us, 
if  we  neglect  it.  In  the  first  place,  the  operation  aims  at 
the  removal  of  an  impediment,  which  nature  alone  cannot 
effect.  But  this  is  not  all.  We  must  resuscitate, 
strengthen,  and  make  use  of  the  powers  and  influences  by 
which  nature  regulates  the  associated  movements  of  the 
two  eyes,  riz.,  the  association  of  convergence  and  accom- 
modation, but  principally  binocnlar  I'ision.  In  our  opinion, 
the  operation  is  only  a  stage  in  the  complicated  treatment 
of  strabismus.  The  treatment  must  be  governed  by 
exercises  for  attaining  binocular  vision.  Mydriatics,  spher- 
ical, cylindrical,  and  prismatic  glasses,  and  exercises  for 
convergence  and  divergence  are  also  useful  for  regaining- 
a  harmonious  action  of  both  eyes.  Graduation  in  squint 
operations  is  effected  by  optical  and  orthoptic  treatment. 
It  is  not  impossible  during  the  operation,  in  which  we  must 
confine  ourselves,  to  proceed  more  energetically,  e.  f/., 
to  shorten  the  advanced  muscles  of  both  eyes  by  resecting 
the  tendon  in  strabismus  of  high  degree  and  long  duration 
with  little  disposition  toward  binocular  vision.  (In  the 
highest  degrees  a  moderate  tenotomy  may  become  neces- 
sary some  weeks  or  months  after  these  two  operations.)  In 
strabismus  of  moderate  degree,  the  muscles  of  both  eyes 
must  be  advanced  as  far  as  possible  without  resection  and 
tenotomy.  The  advancement  of  the  muscle  of  one  eye  is 
scarcely  sufficient  in  manifest  strabismus;  but  the  opera- 
tion on  the  second  eye  may  be  postponed  until  the  effect 
of  the  first  operation  has  become  permanent.  Insufficiency 
of  divergence,  and  particularly  of  convergence,  is  gen- 
erally cured  by  unilateral  advancement,  where  non-oper- 
ative treatment  does  not  suffice. 

I  have  written  much  about  the  advantages  of  muscular 
advancement,  and  little  in  regard  to  my  method  of 
operating,  since  the  success  of  the  operation  does  not 
depend  on  its  details,  and  since  1  wanted  to  avoid  narrow 
discussions  of  such  an  important  question  as  the  principles 
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of  squint  operation.  If  the  insertion  of  a  severed  muscle 
is  permanently  brought  as  near  to  the  cornea  as  possible, 
our  aim  is  obtained.  This  can  be  done  by  more  than  one 
method." 

Dr.  Landolt  then  describes  the  operation  of  advance- 
ment as  he  practices  it.  Concerning  after-treatment  he 
says:  "In  convergent  squint  the  effect  of  the  operation 
is  increased  by  paralysis  of  accommodation.  Therefore, 
atropine  is  instilled  into  both  eyes,  as  long  as  there  is  any 
tendency  to  convergence.  Exclusion  of  light,  rest,  and 
occlusions  of  the  eyes  have  the  same  effect.  The  binocu- 
lar bandage  remains  at  least  hve  days,  for  the  healing  of 
the  wound.  In  convergent  squint  it  is  re-applied  for 
several  days  more,  for  the  above  reasons.  Then  it  is 
replaced  by  correcting  convex  glasses.  The  sutures  need 
hardly  ever  be  removed  before  the  sixth  or  the  seventh 
day.  In  divergent  squint,  accommodation  and  conver- 
gence assist  the  operation.  i=  s  soon  as  the  advanced 
muscles  are  firmly  attached,  one  eye  is  left  free.  After 
one  or  two  weeks  the  methodical  exercise  of  convergence 
may  be  commenced." 

Remarks  on  a  New  Method  of  Treating  Certain  Deviations  of 

the   Eyeball. 

Taylor,  Charles  Bell,  M.  D.,  F.  R.  C.  S.  E.  (Medi- 
cal rress  and  C'/rc,  March,  10.  '97.) 

The  writer  pref  .ces  the  description  of  his  method  of 
operating  by  the  remark  that  "the  operation  which  is 
almost  universally  adopted  for  the  correction  of  deviations 
of  the  eyeball,  especially  when  the  deviation  is  outward, 
is  complicated,  tedious,  and  somewhat  uncertain  in  result." 
A  description  of  the  ordinary  method  of  advancement 
taken  from  Berry's  treatise  is  then  given:  "This  is 
Graefe's  modification  of  Critchett's  operation,  and  has 
been  still  further  slightly  modified  by  Schweigger  and 
Prince.  The  modifications  have,  however,  not  succeeded 
in  rendering  the  operation  less  tedious  or  more  simple. 
I  have,  therefore,  endeavored  to  improve  upon  the  method 
by  operating  in  the  following  manner:  I  hook  up  the 
tendon  of  the  internal  rectus  muscle  and  divide  all  its  con- 
nections with  the  eyeball;  I  then  pull  it  well  forward,  and 
by  two  horizontal  incisions  made  with  scissors  convert  it 
into  a  narrcwish  strip;  I  then  transfix  the  base  of  this 
strip  as  far  back  in  the  orbit  as  possible  with  a  large 
curved   needle   connected   with   a   thread    armed  at   both 
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ends.  Before  drawing  the  thread  through  I  cut  of  as 
much  of  the  tendon  as  may  be  considered  necessary,  and 
then  having  drawn  it  through,  I,  with  the  remaining 
needle,  pierce  a  small  portion  of  the  sclerotic  about  the 
site  of  the  insertion  of  the  inferior  rectus  tendon,  and 
having  thus  secured  control  of  the  eyeball,  turn  it  inward 
to  any  required  extent  by  simply  tying  the  thread.  This 
operation,  which  I  have  practiced  for  years,  is  as  success- 
ful in  result  as  any  operation  of  the  kind  can  be;  it  is 
scarcely  more  formidable  than  the  operation  for  internal 
squint,  may  be  undertaken  without  any  anaesthetic,  and 
admits  of  rapid  execution;  the  only  portion  of  the  proced- 
ure which  presents  any  difficulty  is  the  piercing  of  the 
sclerotic,  as  the  ordinary  needle  is  apt  to  cut  its  way  out, 
to  slip  with  the  blood  and  grease,  and  is,  as  a  rule,  not 
sharp  enough  for  the  purpose.  I  have,  therefore,  had 
needles  made  with  the  same  caliber  throughout  and  as 
sharp  as  possible,  and  have  avoided  the  other  complica- 
tions by  making  the  insertion  of  the  thread  the  first  step 
of  the  operation.  This  done,  and  control  of  the  eyeball 
secured,  the  rest  of  the  operation  becomes  as  simple  as 
can  be,  and  it  is  quite  as  easy  to  operate  for  external 
squint  as  internal  squint,  to  obtain  ample  control  of  bad 
cases  of  internal  squint,  and  to  neutralize  at  once  and 
with  ease,  any  over-correction,  the  result  of  too  much 
zeal  in  operating  for  internal,  external,  or  any  form  of 
squint." 

Strabismus  Due  to  Undeveloped  or  Contracted  Check-Liga- 
ment, and  Operation  for  Its  Relief. 

CoLBURN.  Joseph  Elliott,  M.  D.,  Chicago,  111.  (  Th^^ 
Ophthahu.  /?m>/v/,Jan.,  1897.) 

The  writer  mentions  the  structures  which  suspend  the 
eyeball  in  the  orbital  cavity  and  hold  it  in  place.  Among 
these  are  the  orbital  faciae,  including  the  check-ligaments. 
He  quotes  from  Morris'  Human  Anatomy,  giving  a  de- 
scription of  the  anatomy  of  the  internal  and  external  check- 
ligaments.  Dividing  the  causes  of  strabismus  into  5  classes, 
he  gives  the  histories  of  four  instances  of  this  condition  due 
to  faulty  development  of  the  static  soft  structures.  Con- 
cerning this  class  of  cases  he  says:  "Strabismus,  in  this 
class  of  cases,  is  not  due  primarily  to  too  short  internal  recti 
or  insufficient  external  muscles,  but  to  a  contracted  or 
undeveloped  internal  check-Hgament,  restraining  the 
abductors  in  their  attempt  to  produce  parallehsm,  or  to 
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rotate  the  eyes  through  their  entire  lateral  range.  Two  of 
these  cases  were  hypermetropic,  one  was  myopic,  and  one 
emmetropic;  all  were  cross-eyed  at  birth,  and  never  prac- 
ticed co-ordinate  fixation.  All  were  conscious  of  the 
sensation  of  being  eye-tied,  and  of  the  relief  following 
operations,  according  full  range  of  rotation  without  change 
of  the  position  of  the  head  for  any  part  of  the  normal 
field."  The  following  is  the  description  of  the  operation 
for  relief  in  these  cases,  though  to  properly  understand  the 
steps  it  will  probably  be  necessary  to  consult  the  illustra- 
tions which  accompany  the  original  article : 

"Enter  the  conjunctiva  to  the  canthus  side  of  the  rectus 
muscle  attachment.  Incise  the  tendon,  taking  care  not  to 
extend  the  cut  in  the  conjunctiva  and  orbital  fascia  beyond 
the  line  of  the  incision ;  this  can  be  done  by  having  an 
assistant  hold  the  tissue  out  of  the  way  till  the  tenotomy 
is  completed.  Now  grasp  the  conjunctiva  and  fascia,  and 
extend  the  incisions  upward  and  downward  to  the  extent 
of  2  to  5  m.m.  Cut  through  the  check -ligament  as  de- 
scribed by  line  of  incision.  Bring  angles  of  incision,  in- 
cluding conjunctiva  and  orbital  fascia  (subconjunctival 
layer  of  check-ligament),  together  with  a  suture,  and  tie. 
Make  measurement  of  the  operation  up  to  this  point,  and, 
if  necessary,  advance  the  opposing  muscle  to  secure  the 
desired  result.  The  operation  for  advancement  referred  to 
is  the  one  described  by  Dr.  Stevens." 

The  Visual  Effects  of  Refractive  Error. 

Bull,  Geo.  J.,  M.  D..  Paris.  (Trans,  of  the  Ophth.  Soc.  of 
the  United  Kingdom,  1896.) 

In  an  exhaustive  paper  of  great  interest,  and  containing 
numerous  reproductions  of  photographic  illustrations,  Dr 
Bull  endeavored  to  "obtain  a  careful  record  of  the  actual 
characteristics  of  visual  deformation  as  observed  by  dif- 
ferent eyes,  with  different  kinds  of  error."  *  *  «  "Few 
things  are  more  important  in  the  common  experience  of 
the  oculist  than  the  exact  appreciation  of  refractive 
errors.  A  reader  of  Helmholtz's  papers  on  astigmatism 
might  well  suppose  that  that  great  authority  doubted 
whether  there  was  such  a  thing  as  an  emmetropic  eye. 
Certainly  it  is  rare,  in  our  experience,  to  examine  any  one 
whose  refraction  does  not  in  some  degree  vary  from  the 
normal.  Every  such  error  must  of  course-  unless  it  is 
cancelled  or  corrected — produce  some  deformation  of  what 
I  may  call  the  normal  visual  image.     Hitherto,  however, 
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most  people  have  been  content  to  think  of  all  such  de- 
formations simply  as  diminutions  of  the  normal  acuity. 
Instead  of  analyzing  the  nature  and  degree  of  the  de- 
formation which  is  produced  in  the  visual  image  of  a  given 
set  of  types  by  a  given  error,  it  has  for  practical  purposes 
been  taken  as  sufficient  te  ascertain  that  the  patient  cannot 
read  such  and  such  a  line. 

As  I    have  found  it  desirable,   in   my  own  practice,  to 
adopt  for  the  precise  determination  of  the  principal  merid- 
ians a  kind  of  test— namely,  my  cross— which  I  found  to 
be,  for  certain  purposes,  a  great  improvement  upon  the 
common  clock  test,  so  it  occurred  to  me  some  years  ago 
that  it  would  be  important  to  analyze  more  closely  what  it 
is  that  really  happens  when  the  acuity  of  a  patient,  so  far 
as  the  ordinary  test-types  are  concerned,  is  found  to  be 
diminished  to  a  greater  or  less  degree  by  refractive  error. 
For  this  pupose  I  resolved  to  try  whether   I  could   repro- 
duce, with  the  help  of  the  photographic  camera,  pictures 
of  the  test-types  of  the  consulting  room,  and  also  of  ob- 
jects in  nature  as  they  would  be  seen  by  patients  suffering 
from  given  errors  of    refraction.     This  could  be  done,  I 
thought,   by  taking  photographs  with  the  plate  more  or 
less  out  of  focus  to  represent  the   vision  of  myopes  and 
hypermetropes,  and  with  the  lens  of  the  objective  obliquely 
inclined  to  show  the  distortion  of  astigmia.     I  have,  how- 
ever,   after   further   experiment,    preferred   to    adopt   the 
more  'easily  measurable  plan  of    attaching  the  spherical 
cylindrical  lenses  of  my  trial  case  to  the  objective  of  the 
camera,  and  I  have  thus  taken  a  number  of  photographs 
in  1892-3,  aud  again  in   1895.     The  result  of  these  experi- 
ments appea  s  to  me  to  prove  that  it  is  possible  to  fix  upon 
a  photographic  plate  a  very  curious  and  interesting  rec- 
ord of  many  of  the  features    of    ametropic  visual   error, 
applicable  to  the  most  diverse  forms  of  objects  and  the 
most  diverse  conditions  of  sight,  but  at  the  same  time  it 
also  shows  that    the    ametropia    of   the  camera  exhibits 
certain  characteristic  features,  of  which  I  shall  endeavor 
to  give  some  account  later  on.     My  plates,  however,  led 
me  to  study  more  closely  the  precise  observations  of  vision 
wnich  characterize  the  different  kinds  and  degrees  of  re- 
fractive error,  and  I  have  been  able,  by  following  this  path, 
to  arrive  at  certain  general  results  which  may  be  both  of 
theoretical    interest    and    practical    value.     The  starting 
point  for  these  considerations  is  the  well-known  phenom- 
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ena  of  doubling,  which  is  a  familiar  experience  in  tha 
ordinary  cases  of  astigmic  vision.  It  is  not  uncommon  to 
find  patients  who,  on  looking  at  the  test-types  in  the  con- 
sulting room,  will  report  that  they  see  two  lines  of  type 
instead  of  one.  It  will,  I  think,  be  found  that  actual 
doubling  of  this  kind  is  observed,  in  ordinary  cases,  only 
where  the  object  is  a  line  of  relatively  small  dimensions 
or  a  simple  system  of  such  lines.  A  closer  observation  of 
the  figures  presented  by  the  test-types,  when  seen  with 
my  own  or  with  an  artificial  astigmia  beyond  the  range  of 
complete  accommodation,  convince  me  that  the  double 
vision  in  such  cases  might  be  described  as  the  imperfect 
superposition  of  a  series  of  faint  multiples  of  the  original 
letter. 

Before  considering  the  more  symmetrical  series  of  cases 
presented  by  an  ascending  series  of  M  or  H,  and  the  vari- 
ations of  this  scheme  produced  by  the  different  forms  of 
As,  it  will  be  desirable  to  note  a  common  phenomenon 
which  has,  no  doubt,  been  often  observed,  though  I  am  not 
aware  that  it  has  yet  been  accurately  studied.  I  describe 
the  case,  not  so  much  for  its  own  sake,  as  because  it  may 
serve  at  the  outset  to  convey  a  definite  idea  of  that  which, 
as  I  hope  to  show  later  on,  is  the  type  or  general  law  by 
which  the  visual  effects  of  refractive  error  may  in  all  cases 
be  explained,  and  in  particular  I  have  satisfied  myself  by 
a  large  number  of  observations  that  it  is  the  key  to  that 
doubling  of  letters  or  other  objects  which  has  led  to  char- 
acterize certain  forms  of  refractive  error  as  diploina. 

Let  us  take  then  the  case  where  a  hypermetrope  who 
has  no  astigmic  error  whatever,  looking  at  my  cross  at  5 
or  6  meters,  relaxes  to  a  considerable  extent.  As  soon 
as  he  ceases  to  employ  the  focussing  power  necessary  for 
sharp  definition  of  the  object,  he  will  see — in  place  of  two 
bands  of  2  m.m.  in  width,  and  of  a  uniform  blackness — 
two  systems,  each  of  which  will  be  of  greater  width  and  of 
diminished  average  intensity,  but  in  which  the  intensity 
will  not  be  evenly  distributed  over  the  width  of  the  image. 
In  the  normal  case,  I  believe  that  the  outer  margins  of  the 
figure  will  be  found  to  be  columns  of  relatively  dark 
shadow,  and  the  interval  between  them  will  be  a  distinctly 
lighter  gray.  In  many  cases,  however,  the  first  form  may 
seem  to  be  rather  that  one  margin  of  the  image  will  be  a 
relatively  dark  and  distinct  column,  and  the  other  a 
diffused  shadow  without  any  definite  edge. 
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If  the  observer  now  relaxes  to  a  slightly  greater  extent 
he  will  notice  that  the  image  has  become  more  complex. 
The  outer  dark  columns  will  seem  to  be  further  apart,  and 
a  central  dark  line,  which  may  often  be  taken  for  the  true 
line,  will  be  observable  in  the  center  of  the  gray  interval. 
Some  observers  see  the  two  outer  bands  of  a  comparatively 
bluish  color,  and  distinctly  contrasted  in  color  with  the 
middle  one,  which  is  described  as  a  brownish  black.  If 
the  relaxation  is  pressed  to  a  still  further  point,  the  sys- 
tem will  be  found  to  grow  still  wider,  and  with  good 
illumination  a  careful  observer  will  detect  that  each  series 
comprises  a  larger  system  of  light  and  dark  bands, 
although,  as  the  intensity  decreases  in  proportion  to  the 
width  of  the  system  and  the  number  of  bars,  very  accurate 
observation  becomes  more  difficult.  I  have  found  it  pos- 
sible, however,  to  recognize  the  presence  of  systems  of  at 
least  four  dark  elements,  especially  by  observing  the  phe- 
nomena produced  at  the  point  where  the  two  lines  of  my 
cross  cut  one  another.  In  very  high  relaxation  the  figure 
at  this  point  may  be  described  as  a  gridiron.  A  wide 
square  distinguished  by  a  dark  margin  is  observable  in 
the  center  of  the  field,  the  portions  of  the  arms  of  the  cross 
nearest  the  center  being  observable  also  as  systems  of 
diminishing  intensity  which  pass  out  from  the  square. 

I  have  described  these  phenomena  in  some  detail,  be- 
cause I  am'satisfied,  by  a  large  series  of  observations  of 
various  kinds,  that  they  give  us  a  simple  type  of  the  visual 
troubles  produced  by  any  kind  of  error  of  refraction.  The 
phenomenon  itself  seems  to  be  properly  called  the  resolu- 
tion of  the  visual  image,  and  its  most  remarkable  feature 
is  that  as  the  picture,  which  was  sharply  defined  at  the 
focus,  grows  blurred  and  indistinct,  the  elements  compos- 
ing it  are  not  distributed  by  an  even  radiation  in  all 
directions  outward,  but  tend  to  be  distinctly  banded 
into  systems  composed  of  alternate  columns  of  light  and 
dark. 

The  practical  importace  of  such  observations  will  become 
apparent  if  we  turn  now  to  consider  the  more  complex 
problems  ordinarily  dealt  with  in  the  consulting 
room.  I  am  now  satisfied  that  in  all  eyes  and  in  every 
case  of  refractive  error,  including  the  common  cases  of 
myopia  and  hypermetropia,  the  many  varieties  of  astig- 
matic vision,  and  the  case  [of  objects  slightly  outside  the 
p.r.  or  p.p.,  there  is  to  be  found   the  phenomenon  usually 
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denoted  by  the  term  monocular  dijilopia,  and  that  this  is 
in  fact  a  process  of  visual  resolution,  which  in  its  essence 
corresponds  to  the  type  above  described.  It  is,  therefore, 
erroneous  to  use  the  term  as  if  it  applied  only  to  a  pecu- 
liar and  relatively  rare  kind  of  visual  defect.  Monocular 
diplopia,  in  a  word,  is  the  common  characteristic  of  all  the 
varieties  of  refractive  error. 

It  has  been  heretofore  supposed  that  the  phenomena  of 
double  or  multiple  images  in  monocular  vision  were  so 
remarkable  that  they  must  be  a  symptom  of  some  distinc- 
tive trouble.  Stellwag  von  Carion  described  such  a 
doubling  of  lines  with  great  care  many  years  ago,  and 
fancied  that  he  deduced  from  it  the  presence  in  the  eye 
(under  circumstances  of  fatigue)  of  some  characteristics 
of  polarization  or  double  refraction.  It  has  been  common 
to  treat  the  same  symptom  at  the  Salpetriere,  on  the 
authority  of  Charcot,  as  if  it  were  a  distinct  indication  of 
hysteria.  Some  of  the  best  optical  writers  have  treated  it 
as  if  it  must  be  due  in  most  instances  to  incipient  cataract. 
Leroy  treated  it  in  1889  as  a  rare  condition,  due  to  fatigue 
of  the  ciliary  muscle.  I  have  myself  been  able  to  show 
that  the  particular  phenomena  of  fatigue  described  by 
Leroy,  as  also  those  set  out  in  Stellwag's  paper,  are  due 
to  what  I  have  called  "Tarsal  Asthenopia,"  /.  e.,  to  a  par- 
ticular kind  of  temporary  corneal  astigmia.  These  special 
symptoms  of  fatigue  are  in  so  far  peculiar  that  they 
indicate,  as  I  have  explained  in  the  paper  in  question,  that 
the  vertical  meredian  of  the  cornea  alone  is  out  of  focus. 
I  have  now  to  add,  however,  that  any  meridian  of  any  eye 
(illustration  of  such  cases  are  given  later)  will  always, 
when  its  focus  does  not  fall  on  the  retina,  afford  us  e^3iVi\' 
pies  ot  monocular  (J f'pJopia,  or  poj>/oj>ia :  and  that,  in  fact, 
the  presence  of  multiple  images  in  monocular  vision  is  not 
only  not  of  itself  a  symptom  of  special  disease,  but  is  the 
common  law  of  all  cases  u-here,  from  vltatever  cause,  the 
object  is  somewhat  out  of  focus." 

The  influence  of    Nasal  Disease  in   Modifying  the    Quantity 
/  and  Axis  of  Corneal  Astigmatism. 

I  Lautenbach,  Louis  J.,  M.   D.,  Philadelphia,  Pa.     (The 

N  Ophthalmic  Becord,  March,  1897.) 

The  writer  believes  that  he  has  determined  that  patho- 
logic conditions  of  the  nasal  organs  sometimes  influence 
corneal  refraction  and  corneal  astigmatism.  "In  studying 
my  cases  of  astigmatism  with  the  rule.  I  have  observed 
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that  the  axis  of  least  refraction  when  not  exactly  vertical 
is  more  often  to  the  outer  (between  45°  and  90""  in  the  right 
eye,  and  between  135'  and  90'  in  the  left  eye)   than  to  the 
inner  side  of  this  axis — in  my  last  hundred  cases  the  pro- 
portion is  55  to  45.     I   find  that  almost  all  of  these  cases 
present  catarrhal  disease  of    the    nasal  fossae.     In  those 
cases  where  the  axis  presents  to  the  outer  side  of  90',  the 
disease  is  almost  invariably  in  the  nature  of  thickenings, 
hypertrophies  and  polypi;  whereas  in  the  other  group,  the 
axis  presenting  within  the  vertical  line,  atrophic  conditions 
as    well    as    nearly    normal    nasal   fossae  were  far  more 
common.     As  yet  I  am  not  absolutely  sure  as  to  the  fac- 
tors determining  the  swinging  inward  and  outward  of  the 
axis  of  least  curvature,  but  strongly  suspect  it  to  be  due  to 
nerve  stimulation  manifesting  itself  in  an  increased  action 
of  the  oblique  muscles.     In  these  cases  I  have  obtained, 
after  thorough  nose  treatment,   a  change  in  the  axis  of 
from  5   to  20   toward  the  vertical.     While  this  change  in 
the  nasal  condition  is  occasioning  a  return  to  a  normal 
corneal  axis,   it  is  often  observed  that  the  patient's  eye 
symptoms    change    correspondingly.      The    head    pains, 
asthenopia,  photophobia,  giddiness,  sick  stomach  and  eye 
aches  vary  in  intensity,  and  the  glasses  which  may  have 
been  perfectly  comfortable  when  the  patient  first  presented 
himself,  often  become  useless  or  even  painful." 

The  Corneal   Reflex  and  the  Sight-Hole  in   the  Mirror  of  the 
Ophthalmoscope. 

Jackson,   Edward,   A.   M.,   M.    D.,   Philadelphia,  Pa. 
(ThePhila.  PohjcHnic,  Feb.  20,  1897.) 

"The  corneal  reflex  is  one  of  the  necessary  difficulties  of 
ophthalmoscopy.  After  we  have  gotten  rid  of  annoying 
reflexes  from  the  margin  of  the  sight -hole,  the  light 
reflected  from  the  cornea  remains,  and  cannot  be  avoided. 
If  the  pupil  be  large  we  readily  see  into  it  through  the 
portions  not  covered  by  the  reflex,  but  if  the  pupil  be 
small,  the  reflex  may  cover  the  whole  of  it,  increasing  the 
difficulty  and  lessening  the  value  of  the  ophthalmoscopic 
examination.  Now,  this  corneal  reflex  is  annoying  be- 
cause it  gives  a  diffusion  circle  on  the  retina,  it  being  a 
point  of  light  too  close  to  the  eye  to  be  f ocussed ;  and  this 
circle  of  dffusion  falls  on  the  part  of  the  retina  which  we 
wish  to  use  for  the  ophthalmoscopic  examination  (See  ar- 
ticle by  Dr.  G.  C.  Harlan,  PhUa.  Poh/rUnic,  Jan.  4,  '96). 
As  a  circle  of  diffusion,  its  size,  the  position  of  the  retina 


388  REVIEW  OF  CURRENT  OPHTHALMIC  LITERATURE. 

it  occupies,  depends  directly  on  the  size  of  the  aperture, 
through  which  light  is  admitted  to  the  eye.  The  aperature 
is,  in  this  case,  the  sight-hole  of  the  mirror,  this  sight-hole 
being  smaller  than  the  pupil.  Hence,  by  reducing  the  size 
of  the  sight-hole  of  the  mirror,  we  reduce  the  circle  of 
diffusion  from  the  corneal  reflex,  and  greatly  facilitate  the 
examination  of  the  fundus  through  the  undilated  pupil. 

"There  are  other  advantages  that  the  reduction  of  the 
sight- hole  gives,  as  gain  in  the  illumination  of  the 
eye  examined,  and  reduction  in  the  blurring  caused  by 
regular  and  irregular  astigmatism.  Here  I  only  wish  to 
call  attention  to  this  gain  in  the  reduction  of  the  corneal 
reflex.  Knapp  and  Loring  perfected  the  ophthalmoscope 
as  an  instrument  for  the  measurement  of  refraction,  and 
for  that  purpose  chose  the  sight-hole  of  between  3  and  4 
m.m.  That  use  of  the  ophthalmoscope  was  never  its  most 
important  use,  and  has  become  less  important  since  the 
introduction  of  the  shadow-test.  We  may  wisely  modify 
the  instrument  by  reducing  the  sight- hole  to  about  one- 
half  that  diameter,  to  2  m.m.,  or  less." 
Recurrent  Ptosis. 

Haynes,  W.  H.,  M.  D.,  Brooklyn,  N.  Y.  (  X.  Y.  Med. 
Joiinutl,  Feb.  13,  1897.) 

The  writer  gives  the  history  of  an  example  of  this  con- 
dition occurring  in  a  girl  of  thirteen;  with  the  ptosis 
there  was  migraine  and  anaesthesia  of  the  supraorbital 
branch  of  the  fifth  nerve.  The  following  resume  of  what 
is  known  of  this  disease  is  given : 

"This  is  eminently  a  disease  of  childhood  and  youth,  as 
nearly  all  the  cases  reported  occurred  during  the  first  and 
second  decades  of  life,  or  the  early  attacks  took  place 
during  that  time.  It  occurres  equally  in  males  and 
females,  and  in  the  same  proportion  on  either  side.  There 
is  in  some  cases  a  family  history  of  a  predisposition  to 
attacks  of  either  trifacial  neuralgia  or  sick  headaches,  and 
the  symptoms  of  one  or  the  other  accompany  the  attacks 
of  ptosis,  which  come  on  early  in  the  attack  of  pain,  but  in 
only  a  very  few  cases  is  there  accompanying  anaesthesia. 
The  attacks  are  usually  ushered  in  suddenly,  with  neu- 
ralgic pains  or  headache,  nausea  and  vomiting,  which  may 
be  so  light  as  to  be  thought  absent;  soon  after,  the  paraly- 
sis of  one  or  all  branches  of  the  motor-oculi  appears, 
when  all  the  symptoms  except  the  pain  may  cease;  altera 
shorter  or  longer  interval  (a  few  days  to  a  few  months)    it 
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disappears  for  a  time,  to  be  followed  after  a  week's, 
month's,  to  a  few  years'  interval  by  a  recurrence.  The 
attacks  may  be  accompanied  by  photophobia,  swelling  of 
the  lids,  catarrhal  or  purulent  discharge,  paralysis  of  the 
other  eye  muscles,  and,  rarest  of  all,  anaesthesia  of  any  or 
all  of  the  branches  of  the  fifth  cranial  nerve.  This  latter 
symptom,  in  the  five  cases  (including  my  own)  in  which  it 
has  occurred,  has  appeared  on  the  same  side  with  the  pain 
and  the  oculo- motor  paralysis;  in  two  cases  involving  the 
supraorbital  branch  of  the  fifth  nerve  only;  in  two  cases 
both  that  and  the  infraorbital  branch ;  and  in  one  case  all 
the  sensory  branches  of  the  fifth  cranial  nerve  on  the 
affected  side.  One,  of  course,  at  first  naturally  suspects 
syphilis  or  tumor,  but  the  previous  history  of  attacks,  or 
symptoms  accompanying  the  attacks,  with  lack  of  history, 
or  other  symptoms  of  either  of  these  diseases  and  their 
subsequent  non-appearance,  especially  in  the  optic  nerve, 
will  serve  to  help  differentiate  these  cases. 

"The  prognosis  varies.  In  some  cases  the  patient  has 
recurring  attacks  of  the  same  character  at  varying  inter- 
vals; in  others,  the  severity  and  frequency  increases  till 
in  some  the  trouble  becomes  permanent,  and  yet  in  others 
the  reverse  has  occurred — namely,  less  frequency  and  less 
severity,  or  again,  less  frequency  and  more  severity.  Of 
course,  this  will  remain  the  condition  while  the  etiology 
remains  so  obscure  as  it  is  and  its  treatment  empirical  and 
unsatisfactory.  This  consists  in  the  treatment  of  the 
attack  of  neuralgia  or  migraine  with  quinine,  arsenic, 
phenacetine  or  aconitine;  then  the  paralysis  soon  after 
disappears  unless,  in  a  later  attack,  it  may  become  perma- 
nent, usually  when  the  patient  has  coi  e  to  the  years  of 
adult  life.  In  cases  which  are  not  typical  and  obstinate  it 
is  well  to  try  anti-syphilitic  treatment,  as  they  may  be  due 
to  that  diathesis  or  to  commencing  tumor." 

After  disscussing  the  different  views,  Knapp  sums  up 
the  pathology  of  this  disease  as  follows :  "The  most  tenable 
hypothesis  is  that  recurrent  motor-oculi  paralysis  is  due 
to  some  vascular  change,  inflammation,  or  oedema  in  a 
focal  lesion,  involving  the  root  of  the  third  nerve.  As  the 
oedema  or  exudation  subsides,  the  conducting  power  of  the 
nerve  is  wholly  or  partly  restored  and  the  paralysis  disap- 
pears. In  some  cases  the  lesion  may  involve  several 
nerves  or  the  exudation  may  affect  only  a  part  of  the 
lesion,  involving  different  nerves  at  different  times.  As 
12 


Y 


390  REVIEW  OF  CURRENT  OPHTHALMIC  LITERATURE. 

the  lesion  progresses,  it  may  finally  affect  the  nerve  so  far 
as  wholly  to  destroy  the  conducting  power,  leading  to 
permanent  and  total  paralysis.  The  few  (three)  reported 
autopsies  confirm  this  hypothesis." 

Some  Remarks  on  t»-e    Conservative  Treatmont    of    Certain 
Prolapses  of  the  Iris. 

Knapp,  Herman,  M.  D.,  New  York.  (  Arch,  of  OpldliaJ., 
Jan.,  '97.) 

"For  many  years  my  attention  has  been  aroused  by  the 
white  clean  scars  at  the  periphery  of  the  cornea  to  which 
a  portion  of  the  iris  is  attached — the  well -know  adherent 
leucoma.  The  level  of  the  cornea  is  unchanged,  the  eye- 
ball tension  normal,  the  pupil  pear-shaped,  but  clean  and 
mobile,  the  sight  good,  and  the  eye  free  from  irritation. 
Not  all  adherent  leucomas  are  so  harmless,  but  the  harm- 
less ones  are  very  numerous.  They  are  the  end -stage  of 
a  penetrating  wound,  or  a  perforating  ulcer  of  the  cornea, 
healed  wdthout  infective  inflammation.  The  ulcers  may, 
however,  have  been  the  consequence  of  an  infective 
inflammation,  for  instance  of  pustular  keratitis  or  blen- 
norrhoic  conjunctivitis,  but  the  infection,  in  these  cases, 
did  not  penetrate  into  the  interior  of  the  eyeball.  I  have 
long  made  it  a  point  in  prolapses  of  this  kind  not  to  touch 
the  protruding  iris,  for  it  plugs  the  gap  and  thus  prevents 
the  contagium  from  entering  into  the  interior  of  the  globe. 
I  have  even  seen  cases  of  blennorrhoic  conjunctivitis  in 
which  a  considerable  portion  of  iris,  lying  in  a  crescentic 
corneal  ulcer  of  the  lower  or  upper  periphery  of  the  cornea, 
was  afterward  drawn  back  into  the  anterior  chamber. 
The  perforation  healed  with  a  grayish-white  scar,  but  the 
pupil,  became  central  and  round  again.  These  cases  are 
exceptional.  The  majority  heal  with  an  adherent  leucoma 
without  serious  consequences,  others  become  ectatic  and 
produce  glaucoma,  others  again  lead  to  panopthalmitis. 
The  latter  unfortunate  termination,  as  far  as  my  experi- 
ence goes,  is  favored  by  interfering  with  the  prolapse,  be 
it  by  cutting  or  cautery.  I  have,  therefore,  made  it  a  rule 
never  to  cut  or  burn  off  jJt'otruding  iris  in  any  infective  con- 
junctival or  corneal  disease.  I  treat  the  original  disease, 
instil  atropine  in  moderate  quantity  to  keep  the  pupil  di- 
lated as  far  as  possible  without  irritating  the  conjunctiva 
and  producing  granulations,  and  I  cleanse  the  conjunc- 
tival sac  with  a  mild  antiseptic  solution,  for  instance,  chlo- 
ride of  sodium  (chemically  pure)  0.40  to  60.00  grams. 
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Having  for  years  carefully  watched  the  healing  process 
of  perforating  corneal  wounds  I  venture  to  put  myself  on 
record  with  the  statement  that  I  do  not  remember  a  single 
case  of  sympatJietic  ophthalmia  from  any  kind  of  prolapse, 
if  the  iris  had  not  been  grounded  by  an  accident  or  by  the 
hand  of  the  surgeon.  This  statement  I  beg,  however, 
to  consider  as  personal,  for  I  am  only  one  observer,  and 
the  experience  of  others  may  differ.  In  favor  of  this  as- 
sertion are  certain  bacteriological  observations  which,  in 
the  winter  of  1885  and  1886,  I  made  in  Koch's  laboratory 
in  Berlin,  and  later  in  my  own  in  New  York.  While  study- 
ing the  action  of  pathogenic  bacteria  on  perforating 
wounds  of  the  cornea,  especially  in  cataract  sections,  I 
noticed  that  the  corneal  tissue  adjacent  to  the  wound  was 
densely  infiltrated  with  staphylococcus  pyogenes,  whereas 
the  tissue  of  the  prolapsed  iris  was  free  from  them.  Guided 
by  these  principles  I  have  for  a  long  time  been  conserva- 
tive in  the  treatment  of  iris  prolapse,  too  conservative,, 
probably,  in  one  particular  field,  the  iris  prolapse  fol- 
lowing cataract  extraction.  The  prolapses  in  this  field 
very  rarely  occasioned  the  loss  of  the  eye  by  inflam- 
mation, but  frequently  larger  prolapses  caused  such  a. 
disfigurement  and  so  high  a  degree  of  astigmatism  that 
the  results  of  the  operations  left  a  great  deal  to  be  desired. 
During  the  last  years  I  have,  therefore,  made  it  a  routine 
practice  to  inspect  every  eye  a  day  after  the  extraction, 
be  there  any  irritative  symptoms  or  not,  and  abscise  the 
iris,  if  prolapsed,  at  once,  provided  there  be  no  septic  in- 
flammation. In  this  way  the  protruding  iris  can  mostly 
be  removed  cleanly,  i.  e.,  without  incarceration  of  the 
limbs  of  the  coloboma.  My  associate  at  the  New  York 
Ophthalmic  and  Aural  Institute,  Dr.  R.  O.  Born,  has  dealt 
with  iris  prolapse  after  extraction  in  the  same  manner 
longer  than  myself.  The  management  of  the  prolapse  is, 
in  fact,  only  the  application  to  cataract  extraction  of  a 
general  rule  long  known  and  followed  by  my  many  oph- 
thalmic surgeons,  viz.,  excise  the  iris  when  it  is  still  pos- 
sible to  make  a  clean  iridectomy. 

To  restrict  tliis general  rule  is  imj  cJiief  object  in  writing  this 
communication  Whenever  a  case  came  under  my  care  in 
which  I  could  expect  that  there  would  be  no  inflammation, 
and  the  prolapsed  portion  of  iris  small  or  large  eliminated 
by  nature,  I  treated  the  case  expectantly  as  long  as  no 
threatening  symptoms   appeared.      This  was  particularly 
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my  rule  when  the  injury  did  not  involve  the  lens.  I  have 
treated  in  this  way  not  only  the  prolapsed  iris,  but  also  the 
ciliary  body." 

Dr.  Knapp  then  gives  the  histories  of  two  illustrative 
cases,  the  first  presenting  a  wound  through  the  whole 
breadth  of  the  cornea  with  extensive  prolapse  of  the  iris — 
perfect  recovery;  the  second  presenting  a  large  perforat- 
ing wound  of  the  upper  lid  and  sclera,  with  prolapse  of 
vitreous  and  ciliary  processes — perfect  recovery.  Con- 
cerning these  cases  he  says:  "The  first  case  demonstrates 
that  conservative  treatment  of  the  prolapse  of  the  iris 
through  the  cornea  may  produce  results  that  could  not  be 
surpassed,  if  at  all  equalled,  by  any  operation.  If  the 
latter  have  the  advantage  of  healing  the  wound  more 
quickly  I  would  say  that,  to  me  at  least,  the  conservative 
treatment  appears  safer  and  cleaner.  It  is  notable  that  in 
seven  years  the  astigmatism  had  increased  from  1  D  to  7  D, 
showing  the  contraction  of  the  extensive  scar. 

"The  second  case  is  an  example  of  the  fact  that  clean 
perforating  wounds  of  the  sclerotic  commonly  heal  kindly, 
whereas  prolapses  of  the  ciliary  processes,  like  prolapses 
of  the  iris  in  the  ciliary  region,  are  apt  to  produce  cyst- 
like ectasias,  which  for  their  cure  require  thorough  ex- 
cision." 

Gumma  of  the  Ciliary  Body. 

Cargill,  L.  Vernon,  F.  R.  C.  S.,  London,  Eng,  (  Brit- 
ish Med.  Journal rJB,n.  2,  1897.) 

A  typical  case  of  this  rare  affection  is  recorded,  the 
history  and  cause  of  the  disease  being  given.  The  follow- 
ing remarks  are  added : 

"In  this  case,  as  is  usual,  there  was  a  preceding  iritis, 
and  a  history  of  rapid  deterioration  of  vision.  The  gumma 
appeared  ten  months  after  the  initial  lesion,  but  in  a  case 
reported  by  Terson  scarcely  two  months  elapsed ;  while  in 
the  cases  recorded  by  Panas  and  Scherl  there  was  an  in- 
terval of  fully  seven  years.  In  this  case,  as  in  Highet's, 
vigorous  treatment  was  attended  by  a  remarkably  good 
result,  the  gumma  cicatrising  without  breaking  down,  per- 
forating and  discharging.  The  prognosis  in  this  affection 
is  very  grave,  the  eye  generally,  in  spite  of  all  treatment, 
becoming  soft  and  shrunken,  with  atrophied  iris,  closed 
pupil,  detached  retina,  and  consequent  complete  and  perma- 
nent loss  of  vision.  There  is  an  interesting  paper  by  Albert 
Terson   in  the  Arcltives   Generales  de  Medecine,  October, 
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1894,  in  which  he  calls  attention  to  the  necessity  of  dis- 
tinguishing these  rare  cases  of  primary  gumma  of  the 
ciliary  body  from  the  much  commoner  and  well-known 
cases  of  affection  of  the  ciliary  body,  in  association  with 
and  secondarily  to  iritis  condylomatosa,  or  papulosa.  Ter- 
son  also  points  out  the  liability  of  mistaking  for  this  early 
tertiary  affection :  (1)  An  intra-ocular  tumor — for  exam- 
ple, sarcoma  of  the  ciliary  body,  growing  outward:  and 
(2)  any  conjunctival,  sub-conjunctival,  or  episcleral  neo- 
plasm, particularly  if  syphilitic.  In  sarcoma  of  the  ciliary 
body  the  growth  is  usually  slower,  and  there  are  often  attacks 
of  increased  tension,  the  tension  in  the  case  of  a  gumma  be- 
ing usually  low.  In  Highet's  case,  however,  the  tension  was 
+  1  for  fully  a  month.  Nitot,  in  his  T/asls  (Paris,  1880), 
says  that:  (1)  'Every  malignant  tumor  of  the  ciliary  body 
in  a  manifestly  syphilitic  subject  should  be  regarded  as  a 
ciliary  gumma,  and  that  (2)  every  malignant  tumor  in  a 
subject  exempt  from  acquired  or  inherited  syphilis  is  prob- 
ably a  ciliary  sarcoma,  or  a  tuberculous  affection.'  The 
possibility  of  a  cancerous  tumor  appearing  in  a  syphilitic 
subject,  and  the  impossibility  of  always  obtaining  evi- 
dence of  syphilis  must,  however,  always  be  borne  in  mind. 
If,  therefore,  there  is  good  reason  for  doubt  as  to  the 
nature  of  the  growth,  and  if,  moreover,  vigorous  anti- 
syphilitic  treatment  does  not  very  soon  arrest  the  progress 
of  the  disease,  then  it  would  seem  most  discreet  to  perform 
enucleation  of  the  affected  eye  promptly." 

On  Certain   Apparently  Organic  Tumors  of  the   Orbit  Which 
Disappear  Under  Medicinal  Treatment. 

Snell,  Simeon,  F.  R.  C.  S.,  Edin.,  Sheffield,  Eng. 
(The  Lancef,  Jan.  23,  '97.) 

"I  have  for  a  long  time  been  familiar  with  the  clinical 
fact  that  internal  medication  can,  in  certain  cases,  bring 
about  the  disappearance  of  orbital  tumors.  This  is  true, 
moreover,  of  tumors  which  exhibit  features  rendering  dif- 
ferentiation from  those  of  a  malignant  or  certainly  organic 
nature  difficult,  and  but  for  the  effects  of  treatment  the 
distinction  would,  perhaps,  be  impossible  without  an  ex- 
amination of  their  minute  structure.  Just  now  I  am  think- 
ing particularly  of  orbital  growths  occurring  at  about  the 
middle  period  of  life  when  those  of  a  malignant  nature 
would  be  prone  to  arise. 

"Panas,  of  Paris,  at  the  annual  meeting  in  London  of 
the  British  Medical  Association  in  1895,  brought  forward 
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a  very  valuable  and  instructive  paper  dealing  with  pseudo- 
malignant  tumors  of  the  orbit.  He  expressed  the  opinion 
that  because  dispersion  of  these  growths  followed  the 
administration  of  the  iodide  of  potassium  it  was  a  mistake 
to  regard  syphilis  as  the  only  cause,  and  he  believed  that 
a  'number  of  neoplasms  thought  to  be  lymphomas, 
sarcomas,  or  syphilomas,  ought  to  be  attributed  to  the 
dyscrasia  produced  by  some  toxin.'  He  spoke  of  a  class 
of  infectious  tumours,  the  syphilitic  being  an  example,  but 
not  the  only  one.  We  are,  of  course,  all  familiar  with  the 
frequent  impossibility  of  getting  a  specific  history  even  in 
cases  which  admit  of  little  doubt  of  syphilitic  taint  *  *  * 
But  Panas'  observations  are,  nevertheless,  of  interest  as 
he  recounts  instances  which  have  undergone  apparent  cure 
with  treatment  by  arsenic  and  other  remedies  which  can 
hardly  be  regarded  as  antisyphilitic." 

Mr.  Snell  then  gives  the  histories  of  three  cases  occur- 
ring in  middle-aged  individuals:  "The  cases  mentioned 
bear  a  very  close  clinical  resemblance  to  tumors  regarded 
as  sarcomatous  and  in  which  the  diagnosis  has  been  con- 
firmed by  the  microscope  after  the  growth  has  been 
removed.  There  was  the  same  evidence  to  the  touch  of  a 
somewhat  hard,  elastic  tumor,  not  flucutating  or  pulsating, 
and  somewhat  nodular  on  the  surface  as  an  organic  tumor 
would  present.  Treatment  proved  that  they  could  be 
dispersed  without  operation,  and  therefore  it  appears  to  me 
that  the  lesson  to  learn  is  one  that  Panas  enforced  in  the 
paper  to  which  I  have  already  directed  attention — viz., 
that  before  resorting  to  surgical  measures  for  orbital 
tumors,  the  effects  of  internal  treatment  should  be  tried. 
It  is  not  necessary  that  iodide  of  potassium  with  or  without 
mercurial  inunction  be  employed,  for  Panas  mentions  the 
benefit  derived  from  arsenic  and  other  remedies.  Panas 
also  suggests  that  serum,  according  to  the  nature  of  the 
infection  which  has  been  at  work,  should  be  used. 

The  simplest  way  of  accounting  for  the  presence  of  such 
tumors  as  I  have  referred  to  is,  of  course,  to  presume  that 
they  are  syphilomas  and  very  naturally  to  discount  the 
absence  of  specific  histories.  If  we  are  to  believe  that,  as 
a  consequencs  of  dispersion  following  the  administration 
of  the  iodide,  the  nature  of  the  tumour  has  been  proved, 
nothing  more,  of  course,  can  be  said.  I  confess,  however, 
that  my  feeling  is  that  such  tumors  as  have  been  referred 
to  in  this  short  communication  are  not  necessarily  syphi- 
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litic,  and  that  the  observations  of  Panas  as  to  unilateral 
and  bilateral  orbital  growths  afford  strong  support  to  such 
a  contention." 

A  Contribution  to  the  Study  of  Molluscum  Contagiosum  of  the 

Eyelids. 

MuETZE,  H.,  Dr.,  St.  Louis.  Mo.  (Archives  of 
Ophthalm.,  Jan.  '97.) 

The  writer  gives  the  histories  of  a  number  of  examples 
of  this  disease  with  full  histological  examination.  He  ar- 
rives at  the  following  conclusions  as  the  result  of  clinical 
and  microscopical  study: 

(1)  "Molluscum  contagiosum  of  the  lid,  or  the  margin 
of  the  lid,  is  not  rarely  the  cause  of  conjunctival  catarrh. 

(2)  Molluscum  contagiosum    is  undoubtedly    contagious. 

(3)  The  molluscum  corpuscles  are  to  be  considered  the 
product  of  a  peculiar  degeneration  of  the  epithelial  cells, 
caused  by  the  contagium.  (4)  The  degeneration  begins 
in  the  protoplasm  of  the  cell  itself  and  not  in  the  nucleus 
of  the  cell." 

The  Operative  Treatment  of  Pterygium. 

BoECKMANN,  Eduard,  M.  D.,  St.  Paul,  Minn.  (Jour- 
naJ  oftJie  Am.  Med.  Assoc,  Jan.  16,  '97.) 

The  writer  believes  pterygium  to  be  "a  dislocation  of  a 
certain  part  of  the  conjunctiva  over  the  cornea,  dependent 
upon  a  localized  episcleritis,  in  all  probability  due  to  an 
infected  foreign  body,  which  has  penetrated  the  sub- 
conjunctival tissue  and  which  is  expelled  at  the  apex  of 
the  pterygium,  whereupon  the  latter  becomes  stationary." 
He  describes  his  operation  of  reposition  and  fixation  which 
he  has  employed  for  nearly  fifteen  years,  and  which  has 
given  him  eminent  satisfaction  : 

"Reposition:  The  head  of  the  pterygium  is  grasped 
with  a  good  forceps  and  it  is  carefully  dissected  from  its 
corneal  attachment  either  by  scissors,  knife,  or  evulsion. 
It  must  be  dissected  to  its  full  extent  and  even  a  little  be- 
yond; after  this  dislocated  conjunctiva  is  unfolded  by 
putting  it  on  the  stretch  which  is  affected  by  placing  the 
blades  of  the  scissors  underneath  it  and  lifting  it  away 
from  the  globe.  After  this  the  conjunctiva  will  contract 
somewhat  from  the  corneal  periphery  and  assume  its  ana- 
tomical position  as  nearly  as  possible. 

"Fixation:  In  order  to  effect  this  properly  we  must 
recognize  as  a  fact,  that  a  sine  qua  non  for  the  establish- 
ment of  pterygium  is  the  existence  of  the  sub -conjunctival 
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connective  tissue.  This  is,  indeed,  the  medium  which 
makes  it  possible  for  the  conjunctiva  to  slide  over  the 
cornea;  if  it  did  not  exist,  if,  in  other  words,  the  conjunc- 
tiva around  the  cornea  was  intimately  connected  with  the 
sclera,  a  pterygium  would  be  an  impossibility.  If  we 
remove  the  sub-conjunctival  tissue  to  an  extent  that  the 
edge  of  the  replaced  conjunctiva  is  freed  therefrom  and 
brought  into  direct  contact  with  the  sclera  itself,  a  solid 
adhesion  between  the  two  will  result  and  a  successful  fixa- 
tion established.  With  one  forceps,  therefore,  the  con- 
junctiva is  lifted  up  near  its  junction  with  the  corneal 
margin  (above  or  below)  and  with  another  forceps  the 
sub-conjunctival  tissue  is  dragged  forward,  and,  steadily 
pushing  the  conjunctiva  back,  a  good  sized  band  of  con- 
nective tissue  is  removed  with  the  scissors  along  the 
whole  extent  of  the  conjunctival  edge.  If  there  is  active 
episcleritis  we  do  well  to  remove  all  inflamed  tissue  as 
good  practice  for  the  cure  of  the  episcleritis  itself  and  as 
additional  safe  guard  against  the  possibility  of  a  relapse. 
After  the  excision  of  the  sub-conjunctiva,  the  conjunctiva 
will  retract  further  backward,  whereupon  the  whole  wound, 
scleral  and  corneal,  is  thoroughty  scraped  and  scarified 
for  inflammatory  remnants  with  a  cataract  knife.  The 
hyperplastic  conjunctival  edge  is  trimmed  off.  To  secure 
the  conjunctiva  in  position,  until  adhesion  is  firm,  and  to 
prevent  it  from  sliding  over  the  cornea  again  by  the  move- 
ments of  the  eye,  I  fasten  the  edge  to  the  internus  (ex- 
ternus)  muscle  at  its  insertion  with  a  single  fine  catgut 
suture  and  the  act  of  fixation  is  complete.  We  have  now 
a  triangular  wound  outside  the  cornea,  the  free  edge  of  the 
cut  conjunctiva  in  direct  contact  with  the  denuded  sclera, 
and  a  fresh  corneal  wound  extending  to  Bowman's  mem- 
brane. Cicatrization  will  follow  rapidly  from  all  sides 
and  by  virtue  of  this  cicatrix  a  recurrence  of  the  disloca- 
tion will  be  prevented  for  all  time. 

"The  after-treatment  is  extremely  simple.  The  eye  is 
occluded  with  a  folded  sterilized  gauze;  the  bandage  is 
changed  daily  and  a  two  per  cent,  solution  of  nitrate  of 
silver  applied  to  the  conjunctiva  for  a  week ;  the  bandage  is 
then  removed  and  the  patient  discharged.'* 

Eucaine  Hydrochlorate.    A  New  Anaesthetic. 

Jennings,  J.  Ellis,  M.  D.,  St.  Louis,  Mo.  (Am. 
Journal  of  OpJithahn.,  Dec,  '96.) 

After  describing  the  experiments  of  Dr.  G.   Vinci  with 
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the  local  anaesthetic,    the  writer  gives  the  results  of  his 
own  experiments  with  a  two  per  cent,  solution  on  normal 
eyes  and  on  cases  where  a  local  anaesthetic  was  indicated : 
"It  was  used  before  making  appHcations  of    silver  and 
copper  to  the  conjunctiva  of  the  lids,  cauterizing  corneal 
ulcers,  removing  foreign  bodies,  operations  for  chalazion, 
ectropion,  etc.     In  the  normal  eye  the  first  drop  instilled 
caused  some  smarting,  burning,  lachrymation,  and  slight 
hyperaemia  of  the  entire  conjunctiva.     In  diseased  eyes 
these  symptoms   were  more  marked.     The  smarting  dis- 
appears at  the  end  of  two  or  three  minutes  when,    if  a 
second  drop  is  instilled,  the    smarting  returns,  but   to   a 
lesser  degree.     The    anaesthesia  begins  in  from  three  to 
five  minutes,  and  lasts  from  ten  to  fifteen  minutes.     Ac- 
cording to  Vinci,  the  anaesthesia  began  in  the  cornea  and 
spreads  thence  to  the  conjunctiva.     I  agree  with  Berger 
that  it  begins  at  the  point  where  the  drop  first  touches  the 
mucous  membrane  and  lasts  longest  there.     The  hyperae- 
mia is  slight  in  some  cases,  more  marked  in  others,  and 
persists  usually  for  about  half  an  hour.     Vinci  states  that 
eucaine  does  not  induce  mydriasis,  and  that  the  pupil  re- 
acts normally  to  Kght.     I  made  a  careful  test  on  a  normal 
eye  with  the  following  results :     Before  instilling  eucaine 
the  right  pupil  of  the  patient  measured  5  m.m.,  the  left  4^ 
m.m. ;  both  reacted  promptly  to  light.     I  then  instilled  one 
drop  of  eucaine  into  the  left  eye,  and  five  minutes  later  a 
second  drop.     During  the  anaesthetic  stage,  the  left  pupil 
was  not  affected  as  regards  size  and  reaction  to  light.  But 
when  I  next  looked  at  the  eyes,  an  hour  and  a  half  after 
instillation  of  the  first  drop,  the  right  pupil  still  measured 
5    m.m.,   while   the  piipU   of  the  left,  or  eucaine  eye,  had 
dilated  from   4  1-2  to  6  m.m.     The  right  pupil  reacted 
promptly   to   light,    icliile   the   movements   of  the  left  icere 
hiarkedl;/   slmigisJi.     These   results   differ    from    those    of 
Vinci,  but  while  it  is  true  that  eucaine  effects  the  size  and 
movements  of  the  pupil,  this  is  less  marked  than  after  the 
use    of    cocain.     No  disturbance  of  accommodation  was 
observed,  although  it  is  reasonable  to   suppose  that  more 
extended  experiments  will  show  a  slight  loss  of  accommo- 
dative power  corresponding  to  the  effect  on  the  pupil.     I 
examined  the  cornea  carefully  to  note  the  effect  of  eucaine 
upon  its  epithelium.     There  was  no  loss  of  luster,  no  dry- 
ness or  exfoliation  of  corneal  epithelium  as  is  observed 
after  use  of  cocain.     In  the  various  operations  in  which 
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eucaine  was  used,  it  was  found  equal  to  coeain  in  rapidity 
of  action,  duration  and  intensity  of  the  anaesthesia.  It 
will  thus  be  readily  seen  that  eucaine  is  a  valuable  addi- 
tion to  our  list  of  remedies,  and  deserves  to  rank  with 
coeain  as  a  local  anaesthetic.  It  is  superior  to  coeain  in 
that  it  does  not  decompose  when  kept  in  solution,  can  be 
rendered  aseptic  by  boiling,  is  less  poisonous,  has  but  a 
slight  effect  on  the  pupil,  causes  no  disturbance  of  accom- 
modation, and  has  no  effect  on  the  corneal  epithelium. 
The  smarting  and  conjunctival  congestion  caused  by  eu- 
caine is  certainly  an  inconvenience,  but  should  not  prevent 
our  preferring  it  to  cocaine  in  operations  where  the 
absence  of  mydriatic  effect  is  of  especial  importance." 
The  Use  of  Cicatrical  Skin- Flaps  in  the  Operation  for  Ectropion. 

Wilson,  Harold,  M.  D.,  Detroit,  Mich.  ( ^irr/t  of 
Ojilithal),!.,  Jan.,  '97.) 

The  writer  commences  his  article  with  a  quotation  from 
De  Wecker  that  "blepharoplasty  is  one  of  those  operations 
in  surgery  in  which  more  work  has  been  done  with  the 
pen  and  pencil  than  with  the  bistoury."  He  maintains 
hat  although  the  general  belief  that  scar  tissue  should 
not  be  included  in  skin -flaps  is  often  justified,  this  must 
not  be  laid  down  as  a  general  rule.  He  cites  the 
views  of  a  number  of  authorities  and  concludes 
with  the  following  propositions  based  upon  a  summary  of 
all  the  factors  involved  in  the  problem  studied : 

"  77«-  ufie  of  pediceUatj  flaP'"^  coih^titntes  the  method  of 
choice:  (1)  When  the  cicatrix  is  confined  to  the  lids,  the 
surrounding  parts  being  normal.  (2)  When  the  cicatrix 
involves  not  only  the  lids,  but  also  the  surrounding  parts, 
and  has  the  qualities  necessary  for  successful  transpla- 
nation.  (3)  When  the  cicatrix  involves  not  only  the  lids, 
but  also  the  surrounding  parts,  and  although  not  of  good 
quality  for  plastic  purposes,  can  be  rendered  so  by  pro- 
longed preliminary  massage. 

The  use  of  .skin-grafts  (prefevahli/  those  cjf  TJtierseli) 
constitutes  the  method  of  choice.  (1)  When  the  cicatrix 
involves  not  only  the  lid's,  but  also  the  surrounding  parts, 
and  neither  has  the  necessary  qualities  for  plastic  purpo- 
ses, nor  can  be  made  to  assume  them  by  treatment.  (2) 
For  the  relief  of  secondary  defects  (either  fresh  or  granu- 
lating) ,  left  after  the  performance  of  a  plastic  operation, 
or  after  the  removal  of  malignant  neoplasms. 

It  is  a  fair  conclusion,  I  believe,  from  what  has  been 
shown  above,  that  "the  general  belief  that  scar  tissue 
should  not  be  included  in  skin -flaps"  is  an  error,  and  that 
under  many  circumstances  it  is  the  very  material  to  be 
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selected  above  all  else  for  attaining  the  best  results.  Its 
employment  requires  experience,  discrimination,  and 
judgment.  .  Its  use  is  often  improper,  but  it  does  not 
therefore  deserve  a  sweeping  and  universal  condemnation. 
Hotz  has  shown  how  it  may  be  put  to  excellent  account 
from  a  mechanical  standpoint,  and  the  future  experience 
of  operators  who  do  not  consider  it  dedasxt  on  general 
principles,  and  who  are  willing  to  avail  themselves  of  its 
valuable  properties,  will,  I  think,  demonstrate  its  useful- 
ness, and  will  give  it  a  legitimate  and  established  place." 
Modification  of  the  Usual  Method  of  Mounting  Specimens  in 
Glycerine  Jelly. 

Marshall,  Devereux,  London,  Eng.     (  Oplitliahnir  lie- 
view,  Nov.,  1896.) 

Mr.  Marshall  had  frequently  noticed  much  inconvenience 
arise  from  the  comparatively  low  melting  point  of  the 
glycerine  jelly  in  which  museum  specimens  are  mounted; 
another  objection  was  that  the  color  of  most  of  the  jelly 
was  distintly  brown.  He  recommended  the  following  ■ 
method  as  producing  jelly  which  was  only  slightly  colored : 
Cut  up  30  grammes  of  best  French  gelatine  and  allow  it  to 
soak  in  240  c.c.  of  cold  saturated  solution  of  boracic  acid 
(made  by  dissolving  boracic  acid  in  boiling  distilled  water) . 
Add  80  c.c.  of  glycerine  and  the  white  and  shell  of  one 
e^g.  Heat  this  in  a  water  bath,  and  when  the  albumen 
w^as  being  precipitated  add  1  c.c  of  glacial  acetic  acid. 
Boil  for  several  minutes  and  filter  through  flannel ;  then 
again  filter  once  or  twice  through  filter-paper  in  a  hot 
water  funnel.  In  order  to  make  this  resist  heat  the  follow- 
ing simple  method  was  adopted :  Pour  a  sufficient  quantity 
of  the  melted  jelly  into  a  test  tube  containing  some  formol 
in  the  proportion  of  3  or  4  minims  of  the  latter  to  a  drachm 
of  the  former.  Thoroughly  shake  togetiier  and  proceed 
to  mount  the  specimen  in  the  usual  manner.  The  jelly 
does  not  undergo  any  alteration  in  appearance  by  the  ad- 
dition of  formol,  nor  does  it  show  any  additional.tendency 
to  set  more  quickly.  But  after  24  to  48  hours  it  will  be  found 
to  have  become  quite  incapable  of  being  again  melted  by 
any  amount  of  heat.  It  can  be  raised  to  any  temperature 
or  held  in  a  test  tube  in  a  Bunsen  flame  until  heated  to 
boiling  point,  and  yet  it  will  not  melt.  Water  may  be 
boiled  on  its  surface  without  any  change  whatever  taking 
place  in  the  solid  mass  of  jelly.  If  less  gelatine  is  used,  a 
still  whiter  jelly  can  be  produced,  but  it  is  not  so  firm; 
even  then,  however,  it  still  failed  to  melt  with  heat  after 
the  addition  of  formol,  but  possibly  after  a  time  this  thin- 
ner jelly  might  shrink,  whereas  the  other  certainly  does 
not.  This  would  be  most  useful  to  those  who  wish  to  have 
permanent  preparations,  even  if  they  resided  in  very  hot 
climates.  Dr.  Wilder,  of  Chicago,  has  recommended  ex- 
posing the  surface  of  the  jelly  to  the  action  of  formol,  but 
the  author  preferred  mixing  it  as  above  described. 


ABSTRACTS   FROM   RECENT  FRENCH   AND  ITAL- 
IAN OPHTHALMOLOGICAL  LITERATURE. 

By  Casey  A.  Wood,  M.  D., 
CHICAGO. 

N         Subconjunct  val  Injections   of  Sublimate   in   Infective  Irido- 
Choroiditis  and  Migratory  Ophthalmia. 

Although  the  observations  made  by  Addario*  are  based 
upon  an  experience  with  few  cases,  the  report  is  carefully 
prepared  and  the  subject  has  been  well  investigated.  His 
conclusions  are  as  follows:  (1)  The  infective  forms  of 
chronic  irido-choroiditis  are  least  benefited  by  subcon- 
junctival injections,  and  they  require  numerous  and  re- 
peated treatments.  (2)  The  acute  forms,  on  the  other 
hand,  respond  immediately  to  this  form  of  medication,  the 
diseased  process  being  rapidly  stayed.  (3)  Organized 
products  of  the  inflammation  (fibrinous  exudates)  in  irido- 
choroiditis  mostly  disappear  if  the  disease  be  acute  in 
form,  and  they  often  undergo  shrinkage  even  when  of  long 
standing.  (4)  A  threatened  attack  of  sympathetic  oph- 
thalmia, from  an  infective  irido-choroiditis  of  the  opposite 
eye,  may  be  prevented  by  the  early  use  of  subconjunctival 
injections.  (5)  An  active  sympathetic  ophthalmia,  even 
after  the  enucleation  of  the  wounded  eye,  does  not  readily 
respond  to  treatment  by  injection,  but  when  a  partial 
disappearance  of  the  plastic  exudation  is  accomplished  it 
indicates  a  return  of  vision  more  or  less  useful. 

C.  A.  W. 
\  Hydatid  Cyst  of  the  Orbit  with   Papillitis. 

Varese  gives  an  interesting  accountt  of  this  rare  para- 
sitic cyst.  He  speaks  of  the  difficulties  of  differential  di- 
agnosis between  echinococcus  cyst  and  other  tumors  of 
the  orbit,  the  symptoms  being  practically  the  same  in  the 
early  stages  of  each ;  exophthalmus,  deviation  of  the  globe, 
diplopia  and  lowering  of  vision.  The  limited  number  of 
reported  cases  is  characterized  by  neglect  upon  the  part 
of  the  observer,  in  almost  every  instance,  to  state  how  he 

*C.  Addario  Le  iniezioni  sottoeongiuntivali  di  sublimate  nelle 
irido-corioditi  infettive  e  simpatiche.  Arcluvio  di  Ottalmolofjia, 
Anno  4.     Fasc.  7-S,  1897. 

tP.  M.  Varese.  Cisti  di  echinocooco  dell  orljita  eon  papillite. 
Archivio  di  Ottalmologia,  Feb.  1897,  p.  266. 
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came  to  a  conclusion,  before  cutting  down  on  the  tumor, 
that  he  was  dealing  with  an  instance  of  orbital  hydatids. 
A  few  have  noted  the  fact  of  defective  vision  without  at- 
tempting an  explanation  of  it.  Sorge,  Mules,  Isekutz  and 
Sharp  examined  the  fundus  and  reported  atrophy  of  the 
optic  nerve.  Valude  and  Terson  found  edema  of  the  pa- 
pilla, while  Dieu  discovered  inflammatory  changes  in  the 
neighborhood  of  the  cyst  wall.  Probably  this  last  process 
was  the  cause  of  the  swollen  papilla  noticed  by  Valude  and 
Terson.  Indeed,  in  view  of  the  history  given  by  each  re- 
porter, edema  of  the  papilla  or  neuritis  optica  may  be  more 
constant  in  hydatid  cyst  of  the  orbit  than  in  other  orbital 
tumors.  If  this  be  so  it  will  be  of  some  value  in  their  dif- 
ferential diagnosis.  Varese's  case  was  that  of  a  young 
woman,  aged  15,  who  came  to  the  clinic  in  March,  1895, 
suffering  from  prominence  of  the  left  eyeball  and  defective 
vision  on  the  same  side.  She  stated  that  about  a  month 
before  she  began  to  have  intense  left  sided  headaches,  the 
pains  being  occasionally  limited  to  the  orbital  region. 
With  these  pains  the  eye  began  "to  swell,"  and  kept  on 
increasing  in  size  until  it  had  reached  its  present  dimen- 
sions. During  the  last  few  days  she  had  remarked  a  loss  of 
vision  in  the  left  eye  and  had  began  to  see  double.  The  left 
globe  is  not  only  exophthalmic,  but  is  directed  downward 
and  outward.  The  superior  sulcus  is  obliterated,  while  the 
upward  and  downward  excursions  are  especially  limited. 
The  bulbar  conjunctiva  is  slightly  vascular;  the  cornea  is 
normal,  the  pupil  is  of  the  same  size  as  its  fellow  and  re- 
acts to  light  and  accommodation.  The  finger  pressed  be- 
tween the  superior  orbital  wall  and  the  eyeball  discovers 
an  immovable  tumor  of  elastic  consistency  situated  in  the 
depths  of  the  orbit.  This  exploration  produces  slight  pain 
without  diminishing  the  size  of  the  tumor.  There  is  crossed 
diplopia  in  all  parts  of  the  field,  the  false  image  being  above 
the  true  and  a  little  inclined  to  the  right.  With  the  oph- 
thalmoscope the  papilla  appears  swollen,  red  and  with 
dirty-gray,  indistinct  margins.  The  veins  are  turgid,  and 
in  places  quite  tortuous.  The  macula  and  other  portions 
of  the  retina  are  normal.  V=.^.  Tn.  The  right  eye  is 
entirely  normal.  Prof.  Angelucci  made  an  exploratory 
incision  along  the  upper  sulcus,  about  2h  cm.  long,  and 
with  his  finger  found  that  the  elastic  body  was  adherent  to 
the  superior-internal  wall  of  the  orbit.  During  the  ex- 
ploration he  broke  down  the  cyst  wall   and  the  swelling 
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entirely  disappeared.  The  next  day  the  eyeball  was  in  its 
normal  position  and  its  movements  became  normal  in  all 
directions.  Vision  improved  to  |  and  the  edematous  con- 
dition of  the  background  was  less  marked.  A  year  after- 
ward the  patient  returned  with  practically  the  same  symp- 
toms, except  that  vision  was  about  the  same  as  when  last 
examined.  Angelucci  made  an  incision  similar  to  the  first 
one,  3  cm.  long,  opened  Tenon's  capsule  and  introduced  a 
grooved  sound  alongside  his  finger  and  carefully  enu- 
cleated a  cyst  about  the  size  of  a  pigeon's  egg.  The  tumor 
was  found  to  be  full  of  a  limpid  liquid  and  of  daugh- 
ter cysts.  A  careful  microscopic  examination  of  the  fluid 
failed  to  discover  any  booklets,  but  a  nitrate  of  silver  solu- 
tion threw  down  a  heavy  deposit  of  chlorides.  The  cyst 
wall  was  of  an  opalescent-white  color,  easily  torn  and 
composed  of  distinctly  amorphous  layers — characteristics 
common  to  all  the  forms  of  hydatids.  C.  A.  W. 

Tenonitis. 

Prof.  Panas,  of  Paris,  in  a  clinical  lecture  delivered  at 
the  Hotel  Dieu  (  LaSernaine  MedicaJe,  Feb- 5,  1897),  gives 
his  views  on  tenonitis,  as  follows : 

Quite  a  number  of  different  affections  has  been  classified 
under  the  name,  such  as  suppurating,  syphilitic,  sponta- 
neous and  traumatic  tenonitis,  and  even  general  inflam- 
mation of  the  orbit.  Like  arthritis,  tenonitis  has  become 
a  generic  term,  and  has  been  made  to  include  such  dis- 
similar varieties  as  the  dry,  that  with  effusion  of  liquid, 
the  rheumatic,  the  tubercular,  the  gonorrhceal,  etc. 

In  order  to  understand  fully  the  symptoms  of  tenonitis, 
and  the  order  of  their  appearance,  it  should  be  remem- 
bered that  Tenon's  capsule  is  a  fibrous,  funnel-shaped 
cavity,  purely  cellular  toward  the  back,  traversed  by  the 
tendons  of  the  six  motor  muscles  of  the  eye,  to  all  of 
which  it  supplies  a  complete  sheath.  These  sheaths  grad- 
ually spread  out  and  enlarge  at  the  insertion  of  the  ten- 
dons into  the  sclera,  and  merge  together  around  the  cornea 
and  there  unite  solidly  with  the  sclera  on  one  side  and  the 
conjunctiva  on  the  other.  The  inter-tendinous  diaphragms 
as  they  proceed  backward  gradually  become  thinner,  and 
are  finally  lost  in  the  laminar  tissue  which  surrounds  the 
globe  and  constitutes  its  sliding  bursa.  It  is  through  these 
diaphragms  that  the  sub-tenonian  cellular  tissue  commu- 
nicates with  the  subconjunctival    cellular  tissue,  forming 
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the  passage-way  for  the  serous  fluid  which  gives  rise  to 
chemosis  in  tenonitis.  The  capsule  is  essentially  a  con- 
junctival bursa,  the  function  of  which  is  to  facilitate  the 
movement  of  the  eyeball,  and  the  ocular  apparatus  be- 
comes a  true  articulation,  belonging  to  the  group  of  the 
enarthroses. 

The  first  authors  who  described  tenonitis  located 
the  inflammatory  process  in  the  fibrous  tissues  of  the 
walls  of  the  orbital  cavity;  hence,  the  term  caj'-'^uJitis 
employed  by  de  Wecker.  This  is  an  anatomical  error,  as 
inflammation  of  fibrous  tissue  is  very  uncommon.  Teno- 
nitis is  no  more  an  inflammation  of  Tenon's  capsule  than 
hydrarthrosis  of  the  knee  is  an  inflammation  of  the  cap- 
sule of  that  joint.  In  the  latter  case  it  is  the  synovial 
membrane  that  is  affected;  in  the  former,  it  is  the  fine 
trabecular  tissue  which  "exists  in  front  of  the  capsule,  at 
the  back  of  the  sclerotic  membrane" — the  retro-ocular 
bursa. 

Tenonitis  is  defined,  therefore,  as  "hydrarthrosis  of  the 
eye,"  or  "hygroma  of  the  retro-ocular  bursa,"  or  "artic- 
ulation." It  is  a  purely  rheumatic  phenomenon,  of  the 
same  order  as  hydrarthrosis,  hygroma,  and  tendinous  syn- 
onitis,  except  in  those  very  rare  cases  in  which  it  occurs 
in  the  course  of  certain  pyrexias,  or  as  a  result  of  ten- 
otomy. 

As  a  rule,  tenonitis  begins  suddenly  in  one  eye,  and  two 
or  three  days  later  the  second  eye  is  implicated,  and  on 
the  third  or  fouth  day  the  disease  is  fully  developed.  The 
first  symptom  noticed  is  intense  peri- orbital  pain,  coming 
on  in  "fits,"  Then  is  added  a  sense  of  pressure,  of  full- 
ness of  the  eye,  a  bearing-down  sort  of  pain,  which  seems 
to  have  its  seat  in  the  bottom  of  the  orbital  cavity.  Every 
movement  of  the  eye  is  painful,  and  the  patient  accord- 
ingly keeps  the  eye  closed  and  motionless.  Inspection 
shows  nothing  abnormal  till  on  the  second,  or  possibly  the 
third  day,  when  two  "capital  symptoms,  quite  pathongno- 
monic"  appear,  viz.,  slight  exophthalmos  and  chemosis. 
The  exophthalmos,  although  not  marked,  has  been  ob- 
served in  all  cases,  and  sometimes  excites  unnecessary 
alarm.  The  chemosis  begins  in  the  lower  retro-tarsal  fold 
and  is  accompanied  by  marked  puffiness  of  the  lower  lid. 
It  shows  itself  first  as  large  yellowish  blebs  of  the  con- 
junctiva, which  gradually  enlarge  until  they  surround  the 
whole  cornea,  forming  a   sort   of  ridge   around   it.     This 
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protrudes  more  or  less,  and  sometimes,  being  strangled  by 
the  eyelids,  becomes  dry,  red  and  inflamed.  But  usually 
there  is  no  inflammation,  no  mucus  or  muco-purulent  se- 
cretion, and  the  conjunctiva  is  barely  red  from  the  com- 
pression of  its  vessels.  The  sharpness  of  vision  is,  as  a 
rule,  unimpaired,  but  there  is  sometimes  diplopia.  The 
ophthalmoscope  shows  slight  hyperemia  of  the  retina. 

The  disease  is  of  short  duration,  and  within  five  or  six 
days,  sometimes  earlier,  there  is  complete  subsidence  of 
all  the  alarming  symptoms.  Occasionally  two  or  three  at- 
tacks succeed  one  another  before  final  resolution  is  ef- 
fected. 

From  anatomical  considerations  it  may  be  understood 
"why  inflammation  of  the  retro-globar  bursa,  with  slight 
effusion,  first  of  all  gives  rise  to  compression  of  the  ciliary 
nerves,  pain  and  impaired  movements  of  the  eyeball;  the 
effusion,  if  more  abundant,  determines  a  degree  of  ex- 
ophthalmos, and  then  the  liquid,  filtering  through  the 
tendinous  sheaths,  finally  rises  beneath  the  conjunctiva 
and  produces  chemosis;  at  the  same  time  the  tendons  of 
the  muscles  themselves,  being  immersed  in  the  fluid, 
become  inflamed  by  contiguity  and  slightly  distended,  all 
movement  being  extremely  limited  and  only  to  be  per- 
formed at  the  cost  of  acute  pain.  If  very  abundant,  the 
effusion  may  even  compress  the  vorticinal  veins,  and  thus 
induce  stasis  in  the  retina."  The  exophthalmos  cannot  go 
beyond  a  certain  point,  as  too  large  a  quantity  of  liquid 
in  the  retro-ocular  bursa  will  tend  to  filter  into  the  cellular 
tissue  of  the  orbit  and  beneath  the  conjunctiva. 

The  treatment  is  both  local  and  general.  Locally,  hot 
compresses  with  an  effusion  of  elder  may  be  applied  dur- 
ing the  day  and  warm  cotton -wool  dressing  at  night.  Con- 
stitutionally, the  pain  should  be  soothed  by  antipyrin, 
either  alone  or  combined  with  quinine  sulphate,  or  by 
chloral ;  and  the  rheumatic  condition  should  be  treated  by 
sodium  or  lithium  salicylate.  A.  A.  Hubbell. 

Retinal  Changes  in  the  Graver  Forms  of  Malarial  Poisoning. 

LoDATO  has  reviewed  an  article  by  Guarnieri*  in  the 
April  '97  issue  of  the  Arch i via  di  OttahnoJixjia  on  the  lesions 
of  the  retina  found  in  10  persons  dead  from  pernicious 
fever — mostly  of  the  comatose  type.  The  alterations  dis- 
covered were  numerous  and  constant  in   almost   all  the 

*Guarnieri.  Rieerche  sulle  alterazioni  della  retina  nella  infez- 
ioue  acuta  da  malaria.     Archirio  per  la  Scienze  Mediche,  No.  1,  1S97. 
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cases.     They   were    chiefly  swollen    arteries    and    veins, 
injected     capillaries     and     perivascular    edema.     In    the 
graver    forms    of    the   infection   there   was   also   marked 
swelling  both  of  the  papilla  itself  and  of  the  peripapillary 
zone.     In  the  blood  of  the  retinal   vessels  were  found  the 
well  known  changes  in  the  red  corpusles  characteristic  of 
the  disease.     The  author  has  also  noticed  retinal  hemor- 
rhages which  did  not  appear  to  involve  the  bacillary  layer. 
There  were  very  few  leucocytes  in  the  retinal  capillaries, 
but  these  were  numerous  in  the  larger  veins.     The  endo- 
thelium of  the  retinal  vessels,  as  well  as  the  protoplasm 
they  contained,  were  infiltrated  by  fine  pigmented  granuals. 
Guarnieri    further     remarks     that,     in     consequence    of 
the  stasis  and  edema,  it  is  probable  that  the  nervous  ele- 
ments of  the  retina  always  undergo  changes  even  though 
the    alterations    are    not    sufficiently   pronounced    to    be 
revealed  with  certainty  by  the  ordinary  straining  methods. 
The   retinal   changes   discovered   by    the    author   explain 
most  of  the  visual  disturbances  complained  of  by  patients 
suffering  from  malaral  fever,  or  at  least  those  disturbances, 
that  are  temporary  and  amenable  to  treatment. 

C.  A.  W. 
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ABSTRACTS  FROM  CURRENT  NEUROLOGIC  LITER- 
ATURE, 

By  Wendell  Reber,  M.D. 

r{  The  Occipital   Lobe  and  Mental  Vision. 

SouRY,  J.  Brain,  Autumn,  1896  (from  Revuv  PJiilo- 
sopliiqiie,  January,  February  and  December  1895;  Febru- 
ary and  March  1896). 

These  articles,  investigating  comprehensively  the  rela- 
tions of  the  retina,  the  optic  path,  and  the  occipital  lobe  to 
the  completed  visual  act,  comprise  the  best  short  summary 
of  our  knowledge  of  this  subject  that  we  have  seen.  The 
author  treats  his  theme  under  two  heads.  He  follows  the 
path  of  the  visual  impression  first  from  the  retina  to  the 
primary  sub-cortical  centers,  and  second,  from  the  primary 
optic  centers  to  the  cortex  of  the  occipital  lobe  (the  cal- 
carine  region  and  cortical  retina).  Concerning  the  inti- 
mate construction  and  physiology  of  the  optic  nerve,  he 
says,  "the  optic  path  as  a  whole  runs  from  retina  to  cortex, 
but  contains  two  parallel  systems  of  conductors  (a)  cen- 
tripetal, (b)  centrifugal  in  direction  (Ramon  y  Cajal). 
The  former  arise  in  the  axis-cylinder  prolongations  of  the 
large  cells  of  the  retina.  They  aborise  freely  with  the  pro- 
toplasmic expansions  of  the  principal  groups  of  nerve  cells 
in  the  external  geniculate  bodies  and  pulvinar  of  the  optic 
thalmus.  From  the  intercallary  cells  of  these  ganglia  other 
axis-cylinder  processes  traverse  the  posterior  end  of  the 
internal  capsule,  continue  as  the  white  sagittal  substance 
(or  optic  radiations  of  Gratiolet),  and  end  in  the  nervous 
feltwork  of  the  fifth  (and  third)  layer  of  the  occipital  cortex. 
There  a  new  system  of  neurons  forms  connection  with  the 
other  cells  of  the  cortex,  more  particularly  with  the  giant 
solitary  cells. 

The  centrifugal  fibers  start  with  the  axis -cylinder  pro- 
cesses of  the  pyramidal  cells  of  the  cortex,  and  arborise 
with  the  nerve  cells  of  the  superficial  gray  matter  of  the 
anterior  quadrigeminal  tubercles.  The  processes  from 
these  ganglia  again  terminate  in  the  norvous  feltwork  of 
the  retina.  The  giant  solitary  cells  of  the  occpital  cortex 
are  found  to  atrophy  after  section  of  the  posterior  segment 
of  the  internal  capsule. 
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Clinical  evidence  shows  that  lesion  of  the  anterior  quad- 
rigeminal  bodies  is  not  essentially  injurious  to  vision,  but 
that  it  does  involve  disturbance  of  the  eye  movements  and 
of  pupillar  innervation,  (Monakow) .  In  the  lower  animals, 
even  in  certain  mammals,  these  ganglia  are  of  main  im- 
portance to  vision,  as  compared  to  the  external  geniculate 
bodies  and  pulvinar  of  the  thalmus.  The  fibers  which  they 
contribute  to  the  optic  tract  in  man  are  relatively  insignifi- 
cant, though  the  iridic  reaction  appears  to  be  governed  by 
these  bodies.  Mendel's  detailed  experiments  point  to  the 
ganglion  habenulae  as  the  precise  center  of  the  pupillary 
reflex.  Iridectomy  seems  to  invariably  produce  atropy  of 
this  ganglion.  M.  therefore  defines  the  path  of  the  reflex 
as  optic  nerve  and  ganglion  habenulae  of  same  side,  thence 
by  posterior  commissure  to  nucleus  of  Gudden  and  so  to 
the  fibers  of  the  oculomotor  trunk. 

The  visual  acuity  of  the  macula  is  said,  by  Soury,  to 
depend  upon  the  delicacy  with  which  each  cone  transmits 
its  excitation  to  a  bipolar  cell,  this  again  to  one  protoplas- 
mic arborisation  of  the  ganglionic  layer.  The  autonomy 
of  the  macular  region  persists  throughout  the  optic  nerve 
to  the  cortical  centers;  and  the  preservation  of  central 
vision  in  the  majority  of  cases  where  (as  in  hemianopsia), 
the  entire  visual  cortex  is  destroyed  on  one  side  indicates 
that  each  macula  is  connected  with  both  hemispheres. 
The  importance  of  the  sub-cortical  centers  must  be  re- 
membered. They  are  the  ganglia  of  origin  for  the  optic 
nerve — the  posthouse  where  impressions  conveyed  by  the 
retinal  fibers  are  transmitted  to  other  couriers. 

In  regard  to  the  cortical  center  of  vision,  M.  Soury  adopts 
the  position  of  Henschen,  stating  that  the  visual  area  is 
much  more  extended  than  the  centers  for  sensations  of 
light  and  color.  Late  anatomical  methods  have  thrown 
more  light  on  the  functions  of  the  nerve  centers.  Thus 
it  has  been  shown  that  in  cases  of  blindness  involving 
widespread  degenerations  the  geniculate  bodies  alone  are 
in  direct  relation  with  vision.  The  fibers  of  the  optic  nerve 
which  pass  into  the  pulvinar  of  the  thalmus,  the  anterior 
quadrigeminal  bodies  and  the  temporal  and  the  parietal 
lobes  are  not  visual. 

Degeneration  of  the  pulvinar  produces  no  hemianopsia 
when  the  geniculate  body  is  intact.  The  anterior  quad- 
rigemina  may  submit  to  grave  lesion  without  any  disturb- 
ance of  vision.     The  pulvinar  and  quadrigeminal  bodies 
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are  possibly  reflex  optic  centers — in  man  they  probably  da 
not  contain  a  single  visual  fiber.  The  geniculate  bodies 
alone  are  in  relation  with  vision,  lesion  of  them  invariably 
producing  hemianopsia.  Certain  forms  of  sub-cortical 
hemianopsia  may  indeed  be  accompanied  by  pulvinary 
lesion,  but  the  latter  is  not  causative,  it  is  only  coincidental. 
The  actual  cause  of  blindness  is  lesion  of  the  external  gen- 
iculate body.  Destruction  of  this  ganglion  determines 
an  almost  total  disappearance  of  the  bundle  of  Gratiolet, 
through  which  pass  the  visual  fibers  from  the  ganglion. 
The  symptoms  which  originate  from  the  thalmus  are  quite 
different,  e.  (/.,  motor  troubles  qi  expression — imitative,  in- 
voluntary, automatic,  etc.  In  man,  the  anterior  quadri- 
geminal  tubercles  are  equally  deprived  of  the  importance 
which  Griesinger  attributes  to  them  in  vision.  In  fact,  the 
optic  lobe  in  man  is  no  more  than  a  reflex  center.  Nor 
has  the  inferior  parietal  lobule  or  angular  gyrus  any  more 
direct  relation  with  vision. 

The  anatomical  structure  of  the  calcarine  cortex 
(though  differing  from  the  rest  of  the  occipital  lobe,  not 
merely  in  the  thickness  of  the  molecular  layer,  but  also 
in  its  development  of  horizontal  fibers  forming  the  band  of 
Vicq  d'Azyr,)  is  not  special  to  the  fundus  of  the  fissure. 
The  same  extends  for  several  m.m.  along  the  two  lips  of  the^ 
calcarine  fissure,  the  superior  of  which  belongs  to  the 
cuneate,  the  inferior  to  the  lingual  lobe.  It  is  to  be  ex- 
pected that  such  identity  of  structure  in  either  convolution 
should  result  in  identity  of  function,  and  Hun  adduces  a 
case  in  which  atrophy  of  the  superior  lip  of  the  calcarine 
fissure  produced  hemianopsia  of  the  inferior  quadrant  of 
the  visual  field  on  both  sides.  Wilbrand  shows  that  the 
lower  lip  corresponds  with  the  upper  visual  field.  There 
would  thus  appear  to  be  projection  of  the  retina  upon  the 
cortex  of  the  occipital  lobe,  as  contended  by  Munk  and  dis- 
puted by  Monakow.  Henschen  accepts  it  and  proposes 
the  name  of  "calcarine  retina"  for  the  part  of  the  cortex 
of  this  fissure  at  which,  according  to  him,  there  is  a  projec- 
tion of  the  elements  of  the  pheripheral  retina,  via  the 
visual  fibers  of  the  optic  nerves  chiasm,  tracts,  and  optic 
radiations.  The  macular  bundle,  though  lateral  in  the 
papilla  of  the  optic  nerve,  is  certainly  central  in  the 
chiasma  and  tract.  The  central  and  peripheral  portions 
of  the  cortical  retina  would  lie  in  the  anterior  and  posterior 
parts  of  the  cortex  of  the  calcarine  fissure  (Henschen).. 
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Sachs,  on  the  other  hand,  has  a  case  which  does  not  cor- 
respond with  this  somewhat  restricted  cerebral  locaHza- 
tion  of  the  macula  lutea.  Both  Henschen  and  Wilbrand 
believe  that  each  half  of  either  macula  lutea  is  in  connec- 
tion with  both  cerebral  hemispheres,  while  the  macular 
fibers  also  undergo  partial  decussation  in  the  chiasma  and 
are  divided  into  direct  and  crossed  bundles. 

The  preceding  observations  refer  to  the  "  "cerebral 
retina,"  and  not  to  the  much  larger  region  of  the  "visual 
area,"  which  is  the  anatomical  substrate  of  mental  vision. 
While  the  region  on  which  visual  impressions  are 
projected  is  very  limited,  that  corresponding  with  visual 
representations  is  vast,  and  may  very  likely  involve  the 
convexity  of  the  .occipital  lobe  and  the  angular  gyrus. 
The  seat  of  perception  and  of  representation  occupy  dis- 
tinct positions  on  the  occipital  and  parietal  lobes.  Noth- 
ing is  certain,  however,  beyond  the  fact  that  there  is  a 
cortical  center  of  visual  perception,  and  that  its  lesion  en- 
tails cortical  hemianopsia. 

Soury  joins  Monakow  in  emphasizing  the  importance 
of  the  primary  optic  centers  interposed  on  the  optic  path, 
such  as  the  external  geniculate  body  (in  which  the  ma- 
jority of  the  visual  fibers  terminate  and  lose  their  individ- 
uality), a  fact  too  often  overlooked  in  schemata,  which  are 
constructed  as  if  the  projection  bundles  radiating  over  the 
visual  sphere  were  the  direct  prolongation  of  the  optic 
fillets.  This  has  important  bearings  upon  the  doctrine  of 
retinal  projection  (juipra ).  The  anatomical  conclusion 
appears  to  be  that  not  the  retinal  fibers,  but  the  fibers  of 
the  external  geniculate  body  are  projected  upon  the  occi- 
pital lobe.  Soury  and  Monakow  disallow  the  direct  local- 
ized projection  of  impressions  from  the  macula  lutea  on 
the  cortex,  Soury's  theory  being  that  the  macular  fibers  are 
distributed  to  all  parts  of  the  external  geniculate  body,  and 
thus  transmit  their  impressions  to  every  part  of  the  cortical 
center.  This  would  account  for  the  partial  presevation 
■of  central  or  macular  vision  in  most  cases  of  cortical  hem- 
ianopsia. 

M.  Soury  concludes  from  all  these  facts  relating  to  the 
cortical  localization  of  bilateral  homonymous  hemianopsia, 
that  Ferrier  is  mistaken  and  Munk  correct  in  their  respec- 
tive views  concerning  the  cerebral  center  of  vision.  Munk 
attributes  the  transitory  hemianopsia  consequent  on  the 
extirpation   of    the   angular   gyrus   to    the    inflammatory 
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reaction  of  the  occipital  lobe,  and  especially  to  the  com- 
pression (not  destructive  lesion)  of  the  optic  radiations  of 
Gratiolet  and  Wernicke  which  pass  under  the  angular 
gyrus  and  inferior  parietal  lobule  on  their  way  to  the 
cortex  from  the  external  geniculate  bodies.  It  is  thus 
that  all  lesions  of  the  angular  gyrus,  etc.,  usually  reach 
the  projection  bundle  of  the  visual  fibers.  Should  this  be 
destroyed  and  the  message  thus  interrupted  from  the  last 
sub-cortical  station  to  the  occipital  cortex,  nothing  can 
avert  absolute  cortical,  hemianopic  blindness  in  the  two 
halves  of  the  retina  implicated. 

Ophthalmoplegic  Migraine. 
Dr.  d'Alche's  scrutiny  of  neur-ophthalmic  literature 
reveals  reports  of  25  instances  of  this  disorder.  First 
described  in  Germany,  ophthalmoplegic  migraine  was  then 
studied  in  France  by  Parinaud  and  Marie,  and  afterward 
by  Charcot  and  Ballet.  Charcot  states  that  the  malady  is 
not  an  entity  but  a  symptom  complex,  characterized  by 
the  presence  of  hemicrania  with  concurrent  total  paralysis 
of  one  of  the  oculo-motor  nerves,  The  one  sided  head- 
ache is  quite  characteristic  and  is  emphasized  by  the 
various  writers.  The  intensity  of  the  pain  is  seldom  very 
great,  but  deep  seated,  continuous,  and  extending  from 
the  occiput  to  the  orbit.  Ocular  paralysis,  invariably 
unilateral  and  nearly  always  complete,  follows  the  hemi- 
crania. Characteristic  also  is  the  tendency  toward 
periodicity  of  relapse,  from  1  to  4  times  yearly;  in  one 
case  (Moebius),  every  August  for  3  consecutive  years;  in 
another  (Thomsen),  bi-yearly.  In  the  later  stages  the 
disease  becomes  more  continuous.  A  typical  attack  pre- 
sents, during  the  painful  period,  the  same  features  as 
ordinary  migraine  (nausea,  vomiting,  photophobia,  and 
hemicrania) ,  to  which  may  be  added  occasional  edema  of 
the  lids  and  salivation.  Abrupt  in  onset,  the  duration  is 
quite  variable.  The  paralytic  period  follows  the  pain,  and 
gastric  symptoms  by  several  days,  rarely  weeks.  The 
picture  is  that  of  complete  third  nerve  palsy;  drooping 
upper  lid,  and  paralysis  of  both  the  extra  and  intra-ocular 
muscles.  While  the  development  of  these  phenomena  is 
sudden,  it  is  not  so  precipitate  as  in  cerebral  hemor- 
rhage. The  painful  symptoms  frequently  continue  for 
some  time  during  the  paralytic  stage,  but  are  less  intense; 
a  view  opposed  b\  Charcot,  who  considers  the  onset  of  the 
latter  period  as  indicative  of   withdrawal  of  the  former. 
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The  palsies  may  last  for  hours  or  days,  only  to  disappear 
as  suddenly  as  they  set  in,  the  patient  feeling  as  well  as 
ever  after  the  attack.  New  and  similar  attacks  are  always 
to  be  anticipated. 

Eventually  the  malady  takes  on  a  chronic  character 
(Thomsen's  cases  lasted  29  years).  The  paralytic  attacks 
are  rare  but  more  tenacious,  while  the  other  symptoms 
persist  in  the  inter-paralytic  periods,  giving  the  disease 
the  character  of  a  continous  disorder  with  periodic  exac- 
erbations. The  tendency  is  more  toward  aggravation  than 
toward  recovery,  though  spontaneous  cure  is  possible. 
Treatment:  Bromides,  iodides  (for  circulatory  disturban- 
ces) ,  and  electricity ;  the  last  especipJly  when  the  ocular 
palsies  threaten  to  be  permanent, — Journal  JSfervous  and 
Mental  Diseases,  Jani/.,  189  7 — From  Jour,  de  Med.  et  de 
Chir.  prat.,  July,  1896. 

Discussion  on  the  Pathology  of  Exophthalmic  Goitre. 

Murray,  in  opening  the  discussion  (  BritisJi  Med.  Jour., 
Oct.  3, 1896),  stated  that  the  cause  of  the  disease  was  to  be 
found  in  the  thyroid  gland,  and  he  knew  of  no  case  in  which 
this  was  found  normal  after  death.  He  compared  the 
histology  of  the  normal  thyroid  with  the  thyroid  tissue  in 
a  state  of  compensatory  hypertrophy,  concluding  "that 
in  exophthalmic  goitre  there  is  an  excessive  forma- 
tion and  absorption  of  thyroid  secretion  which  may  or 
may  not  be  normal  in  character;  and  that  the  symptoms 
of  the  disease  are  due  to  the  presence'  of  this  excess  of 
the  secretion  in  the  blood,  and  to  its  action  on  the  tissues, 
and  especially  on  the  nerve  centers  in  the  medulla.  The 
practical  conclusion  from  which  is  that  we  shonld  endeavor 
to  timprove  our  methods  of  treating  the  diseased  thyroid 
gland.  We  want  to  be  able  to  induce  a  moderate  degree 
of  fibrosis,  and  so  imitate  the  natural  processes  of  recov- 
ery. Removal  of  a  portion  of  the  gland,  though  most 
successful  in  some  cases,  has  proved  to  be  dangerous  in 
others.  Possibly  injections  of  iodine,  electrolysis,  or  some 
similar  means  of  starting  a  limited  fibrosis,  may  help  us  to 
attain  without  danger  the  object  we  have  in  view." 

Edmunds  agreed  that  changes  of  the  thyroid  in  exoph- 
thalmic goitre  are  practically  identical  with  those  found  in 
a  part  of  the  gland  that  has  undergone  hypertrophy  in 
consequence  of  removal  of  a  large  part  of  the  gland.  But 
this  assent  to  Murray's  position  stops  here.  He  concludes 
that  the  change  in  the  thyroid  is  not  the  primary  lesion.  He 
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believes  that  the  disease  cannot  be  due  to  hypersecretion 
of  normal  thyroid  juice,  for  in  this  case  there  would  be  no 
occasion  for  compensatory  hypertrophy;  and  he  thinks 
that  there  are  well  founded  objections  to  the  argument 
that  because  myxedema  is  due  to  decrease  of  thyroid  secre- 
tion, exophthalmic  goitre  must  be  due  to  increased  secre- 
tion. These  objections  are :  That  although  there  is  a  sharp 
contrast  between  the  chronic  forms  of  myxedema  and 
Graves'  disease,  they  present  greeat  similarity  in  their 
acute  forms;  that  the  theory  of  excessive  secretion  will 
not  explain  the  exophthalmos;  that  the  theory  fails  to  ex- 
plain one-sided  exeophthalmos,  or  the  association  sf  one- 
sided exophthalmos  wifh  one-sided  thyroid  enlargement; 
that  one  finds  mention  of  cases  in  which  the  two  diseases 
appear  to  co-exist;  finally,  that  the  results  of  thyroid  feed- 
ing have  been  so  variable  as  to  lend  no  particular  value 
to  any  claim  at  present.  To  his  mind  the  primary  lesion  is 
a  derangement  of  the  whole  body  metabolism. 

Robert  Hutchison  is  of  like  mind  in  considering  Graves' 
disease  as  consisting  essentially  in  a  specific  change  in 
tissue  metabolism,  due  probably  to  a  functional  alteration 
in  the  central  nervous  system,  the  relationship  of  the  en- 
largement of  the  thyroid  to  these  changes  being  as  yet  un- 
determined, and  for  that  reason  not  to  be  regarded  as  their 
primary  cause.  The  beneficial  effects  of  surgical  opera- 
tion in  exophthalmic  goitre  were  not  necessarily  opposed 
to  this  view. — Toiirnal  ^Sfevvons  and  ^hiifnl  Disease,  Jauu- 
'  aril,  1897. 

The  Symptomatology  of  Exophthalmic  Goitre. 

In  an  article  on  this  subject  by  Dr.  Wm.  C.  Krauss,  of 
Buffalo,  the  author  summarizes  the  primary  or  cardinal, 
and  the  concomitant  symptoms,  as  follows : 

Tachycardia. 
P,  •  Goitre. 

Primary-    Exophthalmos. 

Tremor. 

The  concomitant  symptoms  are  classed  as  those  of  the 
digestive  tract,  of  the  respiratory  tract,  of  the  eye,  of  the 
nervous  system,  cutaneous  system,  urinary  tract,  genital 
organs,  and  those  of  diverse  origin. 

The  four  cardinal  symptoms  are  pathognomic,  but  of 
these  the  author  considers  tachycardia  the  most  important; 
indeed,  it  may  precede  the  other  symptoms  by  months  or 
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years,  while  the  exophthalmos  is  frequently  last  in  appear- 


ing-. 


As  to  the  pathology,  Krauss  accepts  the  theory  advanced 
by  Kobens  and  defended  by  Trousseau,  Fulenberg  and 
Oppenheim,  that  it  is  due  to  some  affection  of  the  sympa- 
thetic nervous  system.  The  most  important  element  of 
treatment  is  the  systematic  use  of  the  galvanic  current  ^  to  li 
milHamperes  from  one  to  three  minutes  every  other  day. 
The  cathode  is  applied  at  the  angle  of  the  lower  jaw,  first 
on  one  side  then  on  the  other,  while  the  anode  is  appHed  at 
the  nape  of  the  neck.  The  medical  agents  comprise  stro- 
phanthus  in  gradually  increasing  dos-es,  cod  liver  oil, 
trional  for  insomnia,  bromides  for  quieting  temporarily  the 
nerve  activity,  and  nux  vomica  and  phosphoric  acid  for 
dyspeptic  phenomena.  He  has  had  no  experience  with 
thyroid  feedings  in  this  disease.— Alieiiiift  and  N^eurologisf, 
Januari/,  1897. 

Division  of  the  Cervical  Sympathetic  i  ->  Craves'  Disease. 

Jaboulay  (^l//(;//.sY  and  Xeuroloiii.^t,  :i2in.,  1897,)  reports 
division  of  the  cervical  sympathetic  in  two  cases  of  ex- 
ophthalmic goitre,  with  resulting  diminution  of  the  promi- 
nence of  the  eyeballs  in  each  case.  Both  nerves  must  be 
divided.  The  result  is  not  always  symmetric,  as  one  of 
the  nerves  may  be  larger  than  the  other,  and  thus  capable 
of  more  pronounced  activity.  The  operation  is  believed 
to  be  justifiable  in  accordance  with  the  intensity  of  the 
symptom. 

[To  this  last  observation  we  would  add  that  the  ope- 
ration would  seem  to  be  justifiable  only  in  the  presence  of 
a  most  alarming  exophthalmos,  the  more  so  as  it  is  aimed 
not  at  the  root  of  the  trouble,  but  at  one  of  its  least  threat- 
ening signs.  Cosmetically,  even,  there  would  scarce  be 
excuse  for  so  radical  a  procedure.     W.  R.J 

Hemianopsia  Associated  with  Uremia. 

Vic^iCeiitralhlaft  f.  rraktische  Ilti/kande,  Am/en/wil- 
hrnde,  Sept.,  1896,)  construes  the  preservation  of  the 
pupillary  reflex  as  an  argument  against  the  idea  of  per- 
ipheral origin  of  uremic  amaurosis.  On  the  other  hand,  he 
says  there  must  be  shown  instances  of  homonymous  hemi- 
anopsia to  lend  probability  to  the  idea  of  its  central  origin. 
Two  cases  have  thus  far  been  reported,  to  which  Pick  adds 
another.  The  patient,  a  chronic  nephritic,  exhibited  per- 
fect pupillary  reaction  and  a  normal  fundus  in  the  pres- 


414         ABSTRACTS,  CURRENT  NEUROLOGIC  LITERATURE. 

ence  of  amaurosis.  In  24  hours  there  was  found  left 
homonymous  hemianopsia.  Two  days  later  death  ensued, 
when  the  necropsy  showed  an  area  of  degeneration  limited 
to  the  outer  aspect  of  the  second  right  occipital  convolu- 
tion. Occlusion  of  a  small  artery  in  the  meninges  cover- 
ing the  occipital  convolution  was  found  under  the  micro- 
scope, from  which  fact  Pick  infers  that  uremic,  as  well  as 
other  poisons,  may  probably  induce  endarteritis,  with  nar- 
rowing of  a  vessel  and  subsequent  softening  of  the  area 
nourished  by  that  vessel. 

The  Eye  Symptoms  of  Syringomyelia. 

Hinsdale  (Sj/ringonit/elia,  Inttynational  Medical  Maga- 
zine Co.,  1897,  a  monograph  of  70  pages,  being  the 
Alvarenga  Prize  Essay  for  1896)  in  his  study  of  this 
malady,  recently  so  much  noticed,  classifies  the  ocular 
symptoms  as  follows:  Pupillary  symptoms,  disorders  of 
the  eye  muscles,  significance  of  the  fields,  and  ophthalmo- 
scopic appearances. 

Pupillary  inequality  is  not  an  uncommon  symptom.  In 
the  118  cases  reported  it  is  noted  27  times.  In  18  cases  the 
right  pupil  was  the  larger,  in  6  the  left.  Bruhl  found  this 
sign  10  times  in  36  cases,  and  Schlesinger  24  times  in  200 
cases  in  all  the  accessible  literature.  By  adding  the  cases 
of  inequality  of  the  pupils  due  to  paralysis  of  the  sympa- 
thetic the  proportion  rises  to  25  per  cent.  Paralysis  of 
the  sympathetic  is  usually  unilateral,  though  bilateral 
paralysis  has  been  recorded  by  Schlesinger,  who  remarks 
that  it  is  one  of  the  initial  symptoms  of  syringomyelia, 
particularly  of  the  cervical  type,  and  that  form  also  which 
is  accompanied  by  marked  muscular  atrophy.  The  pupils 
in  almost  every  case  observed  reacted  to  both  light  and 
accommodation.  In  one  case  convergence  reaction  was 
absent. 

Nystagmus  is  not  infrequent.  We  find  it  noted  in  15 
out  of  118  cases;  usually  horizontal,  although  it  may  be 
vertical  or  diagonal.  It  is  one  of  the  earlier  symptoms 
pointing  to  disturbance  of  the  acutely  balanced  co-ordina- 
tion of  the  ocular  muscles.  In  this  respect  it  is  closely 
allied  to  the  nystagmus  of  Friedreich's  ataxia. 

Contracted  visual  fields  were  noted  in  2  out  of  73  cases 
in  males,  and  5  out  of  38  females.  French  authors  look 
upon  this  sign  as  allied  with  the  other  hysterical  compli- 
cations, but  there  is  reason  for  doubting  the  assertion. 
Eskridge's  two  closely  studied  cases  both  showed  narrowed 
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fields  in  the  abscence  of  any  hysterical  taint  whatsoever. 
When  narrowing  does  occur,  it  is  found  chiefly  in  the 
color  fields,  particularly  green.  Scotoma  has  not  been 
observed.  The  ophthalmoscopic  appearances  have  not 
received  the  attention  they  merit.  Eskridge's  second  case 
showed  in  the  right  eye  a  grayish  white  disc,  with  sharp 
edges,  scleral  ring  particularly  sharp  to  the  temporal  side,  and 
2  small  pigment  spots  visible  in  the  upper  nasal  quadrant 
about  one  disc  diameter  from  the  nerve  head.  O.  S. 
fundus  similar  to  that  of  O.  D.,.  both  exhibiting  incipient 
gray  atrophy. 

The  Question  of  Retinal  Tire. 

Mueller,  Fredmann,  Dr.,  (\.ircJiiv.  f.  PsijrJiiatrie  und 
XervenkrankJieiten,  Vol.  29,  Part.  1,  December,)  has  been 
studying  the  form  and  color  fields  in  the  eyes  of 
healthy  persons  with  the  view  of  ascertaining  whether 
there  be  facts  to  substantiate  the  assertion  that  even  in 
perfectly  healthy  eyes  of  healthy  persons  contracted 
fields  may  be  demonstrated.  The  study  embraced  102 
individuals,  and  was  fruitful  of  interesting  results. 
Mueller  emphasizes  the  fact  that  even  with  a  subject  of 
reasonable  intelligence,  one  is  almost  sure,  on  the  first 
trial,  to  obtain  a  contracted  field  that  on  the  second  trial 
will  reach,  or  overreach,  the  normal  limits;  in  other  words 
that  patients  need  to  be  educated  in  their  perceptions 
before  a  really  truthful  field  can  be  projected  and  drawn. 
He  summarizes  thus: 

The  examination  for  retinal  tire  necessitates  a  certain 
degree  of  attention  on  the  part  of  the  patient.  As  this 
condition  of  things  cannot  always  be  attained  at  the  first 
sitting,  examinations  must  be  repeated  in  all  cases  where 
the  least  doubt  exists.  Essential  retinal  tire  can  be  said  to 
exist  only  when  after  repeated  trials  contracted  fields 
persist. 

All  objects  or  incidents  that  might  distract  the  attention 
(interefere  with  concentration)  must  be  eliminated,  and 
the  object  to  be  viewed  must  be  made  as  bright  as  pos- 
sible. 

Retinal  tire  under  examination  (Utersuchungsermud- 
ung)  is  found  rarely  in  sound  persons.  When  present,  it 
should  be  the  starting  point  of  a  searching  interrogation 
of  all  the  functions  of  the  nervous  system. 

Hemianopsia  Associated  with  Otitic  Cerebral  Abscess. 

(Gaz.  med.  de.  J^a-ifi,  1896,   No.  37. — In  XeuroJogisches 
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CentraJhJatt,  Feb.  1st.  1897.)  Among  the  symptoms 
noted  in  connection  with  the  case  the  most  interesting 
were  Alexia,  Agraphia,  Optic  Aphasia,  Right  Facial  Par- 
esis, and  Hemianopsia.  No  pus  was  found  at  the  first 
puncture  operation.  Three  weeks  later  pus  was  withdrawn, 
and  a  week  later  death  occurred.  The  necropsy 
revealed  a  large  abscess  in  the  center  of  the  left  occipital 
lobe,  with  a  diffuse  encephalitis  at  the  base  of  the  frontal 
convolutions  and  at  the  lower  portion  of  the  parietal  con- 
volutions of  the  left  hemisphere.  There  was  also  a 
small  focus  of  pus  in  the  left  third  frontal  convolution, 
which  was  intact  at  the  time  of  the  first  operation.  This 
case,  the  author  states,  is  the  ninth  one  in  which 
hemianopsia  has  been  found  associated  with  an  otitic  cer- 
ebral abscess. 

On   Unilateral  Reflex  Iridoplegia. 

ScHANZ  (Arcliiv.  f.  AiKjenheUl-unde)  comments  on 
3  cases  of  one  sided  loss  of  pupillary  reaction  to  light,  2 
of  which  were  easily  explainable  by  Haddeaus'  idea  of  the 
two  fold  origin  of  the  iris  branch  of  the  third  nerve.  The 
third  case  presented  great  difficulty  of  diagnosis.  The 
patient,  aet  37,  was  the  subject  of  ocular  palsies  when  33 
years  of  age,  but  was  entirely  relieved  by  treatment.  At 
the  time  of  writing,  there  was  diplopia,  and  suspicion  of 
Tabo- paralysis.  Paralysis  of  the  right  superior  rectus, 
immobile  pupil,  and  paretic  accommodation  persisted  in 
right  eye  in  spite  of  vigorous  treatment.  The  lids  were 
retracted,  the  bulbs  prominent.  There  was  left  miosis  and 
irido-plegia  (accommodation  normal,  although  there  had 
been  spasm  previously) .  In  other  words,  there  was  right 
nuclear  palsy  of  the  superior  rectus,  also  of  the  sphincter 
iridis  and  the  ciliary  muscle — while  the  left  sphincter 
nucleus  and  previously  the  left  accommodation  nucleus, 
as  also  the  levatores  palpebrae  of  both  eyes,  were  in  a 
state  of  irritation. 

The  left  pupil,  which  was  miotic  and  immobile,  dilated 
when  the  patient  gazed  at  a  distant  object — a  fact  which 
the  author  interprets  as  the  external  manifestation  of 
coincident  excitation  of  the  sphincter  and  ciliary  nucleus. 
With  the  relaxing  of  the  accommodation  there  was 
lessened  stimulation  of  the  pupillary  nucleus  with  conse- 
quent dilatation  of  the  pupil  although  it  was  at  no  time  as 
wide  as  the  other  pupil. 
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In  none  of  the  cases  could  the  hemianopsic  pupillary 
reaction  be  shown.     All  were  of  syphilitic  origin. 

Two  Cases  of  Wernicke's  Disease. 

These  two  instances  of  polioencephalitis  superior  acuta 
reported  in  the  JVeuroIor/isrI/es  CeniraUuafi,  February  1st' 
1897,  exhibited  quite  an  array  of  eye  symptoms. 

The  first  case  was  observed  in  a  woman  who  had  con- 
tracted catarrhal  pneumonia  three  months  prior  to  the  ap- 
pearance of  the  brain  disease.  About  the  time  of  her 
recovery  from  the  lung  trouble,  she  developed  excruciat- 
ing headache,  seizures  of  cortical  epilepsy,  paresis  of  the 
left  side  of  the  body,  failing  vision  passing  rapidly  into 
blindness,  optic  neuritis  without  choked  disc,  right  sided 
ptosis,  almost  complete  immobility  of  the  right  globe. 
There  was  paralysis  of  the  right,  and  paresis  of  the  left 
iris.  Of  the  general  symptoms,  the  most  pronounced  were 
pains  in  the  back  and  abdomen.  The  knee  jerks 
were  entirely  gone.  At  the  time  of  her  removal  to  the 
hospital  dyshcromatopsia  was  noticed.  Objects  of  every 
description  took  on  a  blue  or  yellow  aspect.  Death  ensued 
shortly  after  her  admission  to  the  hospital,  when  the  au- 
topsy showed  a  sarcoma  in  the  median  portion  of  the  anterior 
parietal  convolution.  There  was  also  found  an  hemor- 
rhagic process  in  the  region  of  the  pons,  the  large  gangha, 
and  the  cerebral  peduncles,  with  involvement  of  the  central 
canal. 

The  second  case  occurred  in  a  clerk,  aged  46,  who  was 
an  alcoholic,  and  admitted  infection  when  20  years  of  age. 
One  year  ago  vision  began  to  fail  and  diplopia  developed. 
When  examined  a  month  later,  there  was  absolute  inability 
to  perform  the  associated  lateral  movements,  although 
none  of  the  individual  muscles  of  either  eye  were  palsied. 
The  vertical  associated  movements  were  all  right.  All 
movements  of  either  eye  were  nystagmic.  Slight  double 
ptosis.  Pupil  R.  E.  2  m.m.,  L.  E.  2\  m.m.  Reaction  to 
light  and  accommodation  normal.  Eye  grounds  normal. 
There  was  paresis  of  the  lower  half  of  the  body  and  ab- 
sence of  the  knee  jerks.  Under  specific  treatment  the  con- 
dition of  the  eyes  was  much  improved.  Later,  with  excit- 
ant  treatment   (electrization   and  strychnia),  the  patient 

recovered,   showing  only  one  remaining  eye   symptom 

namely,  anisocoria. 
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On   the  Association  of  Acute  Myelitis  and  Optic  Neuritis. 

Dr.  Katz  {Archie,  f.  Opldlad.  Bund,  XLII),  reviews  the 
details  of  a  case  of  coincident  acute  myelitis  and  optic 
neuritis  that  occurred  under  his  observation.  To  this  his- 
tory he  adds  those  of  twenty  other  reported  cases,  and  then 
speculates  at  some  length  on  the  correlation  between  the 
two  processes.  He  rejects  the  theory  of  a  vasomotor  rela- 
tion of  the  cord  and  eye  symptoms;  also  the  theory  of 
optic  neuritis,  secondary  to  ascending  meningitis.  He  is 
inclined  to  look  upon  the  two  conditions  as  expressions  of 
the  same  process  taking  place  coincidentally  in  different 
portions  of  the  nervous  system.  The  identity  of  the  path- 
ologic findings  in  the  cord  and  the  optic  nerve  leave  little 
doubt  that  there  is  the  same  disturbing  influence  back  of 
both  lesions.  Just  what  the  nature  of  that  influence  may 
be,  he  hesitates  even  to  attempt  to  explain.  Much  inves- 
tigation along  this  line  is  needed. 


NOTES  AND  ANNOUNCEMENTS. 


(Under  this  heading  the  Annals  will  publish  items  of  interest  to 
its  readers.  Please  address  Albert  B.  Hale,  M.  D.,  Columbus  Mem- 
orial Building.  103  State  street,  Chicago.) 


Prof.  Hirschberg,  of  Berlin,  has  been  decorated  with  the  Order  of 
the  Red  Eagle,  fourth  class. 


Dr.  Francis  B.  Kellogg  has  left  Taeoma,  Wash.,  and  taken  up  his 
I'esidenee  in  Los  Angeles,  Cal..  at  420  W.  Sixth  street. 


Dr.  Albert  B.  Hale  has  moved  his  ofhce  from  the  Venetian  Build- 
ing to  the  Columbus  Memorial  Building,  Chicago. 
•-♦-• 

Dr.  Albert  E.  Bulson,  Jr.,  of  Fort  Wayne,  Ind.,  is  now  in  charge 
of  the  consolidated  Journal-Magazine  of  Fort  Wayne,  and  his  first 
numbers  have  a  decidely  attractive  appearance. 


In  the  "Academy  of  Specialists,''  just  opened  as  a  teaching  school 
in  Madrid,  Spain,  the  following  professors  have  been  appointed: 
Ophthalmology,  Dr.  Enri(iue  Perez  Zuniga;  Oto-Rhino-Larvngology. 
Dr.  Rafael  Forus. 


Dr.  Henry  Gradle  has  been  appointed  to  the  professorship  of 
Ophthalmology  and  Otology  in  the  ]\Iedical  Department  of  the 
Northwestern  University  (Chicago  Medical  College),  vice  S.  J.  Jones, 
resigned.  Dr.  Gradle  expects  to  attend  the  Moscow  meeting  of  the 
International  Association  this  summer. 


The  banquet  for  the  Ophthalmological  Section  of  the  American 
Medical  Association  is  scheduled  for  7  o'clock  Tuesday  evening, 
June  1,  1897.  at  the  Hotel  Walton.  Any  one  wishing  to  attend  this 
dinner  should  at  once  declare  his  intention  to  Dr.  G.  E.  de  Schwinitz, 
1401  Locust  street,  Philadelphia.     The  price  of  the  ticket  is  $3. 


The  Eye  and  Its  Diseases,  according  to  the  Bible  and  the  Talmud. 
A  Historical  Study  by  Dr.  J.  Preuss,  Berlin,  is  the  title  of  a  series 
of  articles  recently  completed  in  the  Wiener  Medicinesche  Presse. 
It  gives  many  curious  instances  of  the  then  prevalent  eye  troubles, 
showing  a  mixture  of  wisdom  and  superstition,  which  has  not  alto- 
gether disappeared,  even  in  our  day. 


Alfred  Nobel,  inventor  of  dynamite,  recently  deceased,  has  left  22 
millions  of  gulden  as  a  fund  for  the  support  of  art  and  science. 
The  interest  from  this  endowment  is  to  be  divided  so  as  to  give 
yearly  prizes   for   the  best   work  done   in  the  field  of  chemistry  or 
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physicis:  to  the  best  discovery  in  either  physiology  or  medicine;  to 
the  most  remarkable  imaginative  production  in  literature;  and  to 
the  one  who  has   done   most   to  further  the    cause   of  peace.     The 
receivers  of  these  prizes  may  be  of  any  nation. 
>-*— 

The  Chicago  Eye,  Ear  Nose  and  Throat  College  for  post-graduate 
instruction  has  commenced  work  in  the  Trude  Building.  The  fol- 
lowing constitute  the  faculty:  W.  A.  Fisher,  M.  D.,  John  R.  Hoff- 
man, M.  D.,  Allen  T.  Haight,  M.  D.,  John  F.  Oaks,  M.  D.,  Edwin 
Pynchon,  M.  D.,  Charles  L.  Enslee,  M.  D.,  Thomas  Faith,  M.  D., 
E.  M.  Webster,  M.  D.  Colum1)us  Medical  Laboratory  Pathologist. 
»  «  « 

The  fiftieth  anniversary  of  the  founding  of  the  Ameiican  Medical 
Association  will  be  celebrated  at  its  next  annual  meeting,  which 
tttkes  place  in  Philadelphia,  Jiane  1-4,  1897.  As  Pliiladelphia  has 
done  so  much  to  advance  the  science  of  ophthalmology,  and  as  the 
cordiality  and  hospitality  of  its  medical  men  are  so  celebrated,  it  is 
to  be  hoped  that  all  the  sections,  and  that  of  ophthalmology  in  par- 
ticular, will  be  well  attended,  and  that  the  work  done  there  may  be 
the  envj^  of  the  civilized  world. 


An  injustice  seems  to  have  been  done  to  Prof.  Fukala  in  a  recent 
criticism  in  one  of  the  German  medical  periodicals.  His  theory  of 
the  relief  for  high  degi'ee  of  myopia  was  attacked  and  his  late  ]>ook 
on  the  subject  condemned,  while  the  complaint  was  made  that 
Fukala  had  done  nothing  else  to  attract  attention  to  his  name.  Any 
one  who  knows  of  Prof.  Fukala  recognizes  the  error  in  the  criti- 
cism, for  he  has  been  an  industrious  writer  for  our  literature,  he  has 
made  'two  visits  to  this  country,  largely  in  the  interest  of  ophthal- 
mological  study,  and  his  book  is  intended  as  a  practical  guide  to  the 
practitioner,  not  as  a  theoretical  exposition  for  the  student. 


Peter  Dirck  Keyser,  A.  M.,  M.  D.,  formerly  professor  of  Oph- 
thalmology at  the  Medico-Chirurgical  College  of  Philadelphia,  died  on 
the  9th  of  March,  1897,  of  pneumonia.  He  was  born  in  Philadelphia 
of  German  parentage,  and  studied  chemistry  early  in  life;  after 
serving  for  two  years  during  the  War  of  the  Rebellion,  he  went  to  Ger- 
many and  was  graduated  M.  D.  from  the  University  of  Jena.  In 
1864  he  lectvired  to  physicians  on  refraction  and  accommodation, 
and  two  years  later  he  began  a  regular  series  of  lectures  on  clinical 
ophthalmology.  He  was  surgeon  to  the  Wills'  Eye  Hospital  for 
over  twenty  years.  He  was  active  m  all  professional  matters,  and  a 
vice-president  of  the  Ophthalmological  Section  of  the  Ninth  Inter- 
national Congress  in  1887  and  of  the  Tenth  in  1890.  He  devised  an 
ophthalmoscope  which  bears  his  name. 


In  connection  with  the  twelfth  International  Medical  Congress,  to 
be  h4ld  August  19-20,  1897,  at  Moscow,  an  excursion  has  been  or- 
ganized under  the  direction  of  Thomas  Cook  &  Son,  with  the  inten- 
tion of  visiting  a  number  of  places  of  interest  en  route.  The  whole 
party  sail  July  3d,  per  North  German  Lloyd  steamer  "Werra,"  and 
proceed  via  Naples  to  Rome.     There  the  party  divides,  one  section 
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traveling  byway  of  Northeru  Italy,  Switzerland,  Munich  and  Leviz 
to  Vienna.  The  other  section  sails  from  Briudisi  to  Athens  and 
Constantinople,  meeting  the  first  section  (via  Buda-Pest)  at  Vienna. 
Thence  the  excursionists  will  reach  Moscow  by  way  of  Warsaw.. 
On  the  home  journey  St.  Petersburg.  Stockliolm,  Christiania,  Co- 
penhagen are  visited,  and  at  Hamburg  the  party  again  divides  into 
two  sections — one  sailing  for  New  York  and  the  other  returning  to 
Havre  by  way  of  Berlin,  Dresden,  the  Rhine  and  Paris.  The  pro- 
moters are  the  following  Chicagoans:  Nicholas  Seen.  D.  R.  Brower, 
Casey  A.  Wood,  J.  B.  Murphy.  Harold  Moyer,  D.  A.  K.  Steele,  E. 
S.  Talbot  and  B.  T.  "\Miitmore.  Further  particulars  may  be  had  by 
applying  to  the  Messrs.  Cook  &  Son. 


Dr.  E.  Buck  suggests  in  MemorileiUen  for  Feln'uary  tliat  if  letters 
are  painted  on  a  sheet  of  card  board,  afterward  varnished  and 
dusted  with  powdered  metal,  or  the  letters  are  made  as  gold  leaf  is 
applied,  the  Roentgen  ray  will  throw  their  shadow  through  the 
opaque  cornea  of  the  blind,  and  if  the  optic  nerve  is  still  sound 
the  blind  person  will  see  the  shadowgraph  thrown  on  the  retina. 
He  urges  experts  to  expei'iment  in  this  line  with  persons  who  have 
lost  their  sight  from  opacity  of  the  cornea,  etc.,  and  quotes  Professor 

of  Vienna  as  authority  for  its  feasibility.     JoHriutJ  Amer. 

Med.  Assn.,  March  27,  "97. 

[This  illusti-ates  an  error  that  is  continually  appearing  in  general 
as  well  as  in  ophthalmological  literature.  The  X-ray  has  no 
influence  on  the  optic  nerve  as  such — we  do  not  perceive  the  ray 
itself,  nor  its  ti'ausmission  tln-ough  an  opaque  substance,  but  merely 
observe  its  results  on  a  properly  prepared  sensitive  plate  or  on  the 
fluorescent  screen.  The  future  may  develop  a  new  ray,  or  a  new 
method,  but  at  present  all  efforts  to  permeate  the  opaque  cornea 
.seem  futile.     A.  B.  H.] 


Dr.  Moritz  Schneller,  of  Dantzig,  died  on  the  9th  of  October,  189G. 
He  was  born  near  Tilsit  in  1834,  and  studied  in  Koeuigsberg,  where 
he  was  a  pupil  of  Helmholtz.  Afterwards,  in  Berlin,  he  studied 
with  Graefe,  and  with  Arlt  and  Rokitansky  in  Vienna.  With  Nagel 
(afterward  Prof,  in  Tiibingen)  he  founded  an  eye  clinic  in  Danzig, 
which  he  kept  alive  all  his  life,  even  operating  for  cataract  on  the 
day  of  his  death.  His  fame  was  wide  spread,  and  his  zeal  inde- 
fatigable, for  only  a  short  time  ago  he  reviewed  his  elementary 
mathematics,  so  as  to  prepare  himself  better  for  advanced  study  of 
optics  and  refi-action.  Schneller  was  one  of  the  first  investigators 
with  the  ophthalmoscope,  which  he  helped  to  devise,  and  wi-ote 
much  about  fundus  changes  in  general  systemic  diseases.  The 
mysteries  connected  with  muscular  anomalies  have  also  been  largely 
cleared  up  by  his  efforts,  and  his  latest  experiments  and  conclusions 
he  had  hoped  to  publish  this  winter  in  a  book  that  was  nearly  'Com- 
pleted. He  also  made  elaborate  investigations  among  sc'iool 
children  concerning  the  development  of  myopia.  He  studied  the  use 
of  prisms,  and  his  test  letters  are  particularly  commendable  for  their 
exactness. 

Sneller  conducted  a  general  practice  all  his  life,  and  often  claimed 
14 
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that  this  was  necessary  for  the  ophthahiiologist  to  balance  his  spe- 
cial work.  His  enthusiasms  were  always  scientitic,  never  practical, 
and,  in  spite  of  a  large  practice  pursued  for  many  years,  he  died  a 
poor  man,  beloved  by  his  neighbors  and  colleagues.  A  wife  and 
three  children  survive  him. 


As  will  be  seen  by  the  Announcements  on  the  cover  of  this  number 
it  has  been  decided  to  issue  the  Annals  of  Ophthalmology  and 
Otology  in  two  portions,  the  Annals  op  Ophthalmology  as  usual 
in  January ,April,  July  and  October,  and  the  Anxals  of  Otology 
(including  Rhinology  and  Laryngology),  during  the  succeding 
months  of  February.  May,  Augiist  and  November,  It  is  believed 
that  such  an  arrangement  is  to  the  best  interests  of  all  concerned, 
and  we  assure  our  readers  that  no  trouble  or  expense  will  l)e  spared 
to  retain  the  enviable  position  that  the  combined  periodical  has  in 
the  past  attained.  Notwithstanding  the  vast  amount  of  literature 
made  accessible  to  the  profession  by  the  pages  of  the  Axxals  during 
the  past  year  (more  than  double  that  of  any  similar  journal  or  jour- 
nals) the  low  subscription  will  be  maintained  during  1897.  It  is  hoped 
that  every  subscriber  to  the  Axxals  will  show  his  appreciation  of 
the  "labor  of  love''  that  has  been  expended  upon  this  American  en- 
terprise, and  will  give  it  his  help  in  every  sense  of  the  word. 
•-♦-• 

Professor  Dr.  D.  Doijer,  of  the  University  of  Leydeu,  died  at  his 
home  there  on  the  21st  of  December,  18'JG.  Doijer  was  for  27  years 
professor  of  ophthalmology  at  this  school  in  Holland,  and  is  one  of 
the  last  links  between  the  older  students  of  the  science  and  its  later 
devotees.  He  was  the  first  to  be  appointed  to  this  special  chair  in 
the  (Tovernment  University,  and  as  sucli  he  occupies  an  important 
liistorical  iiosition.  Although  Donders  had  for  10  years  conducted  a 
clinic  for  eye  diseases  in  Utrecht,  that  clinic  was  independent  of  the 
government — as  it  is  yet,  for  that  matter — so  that  official  instruction 
in  ophthalmology  dates  from  Doijer's  work  at  the  university.  He 
Ijegan  his  medical  work  at  Utrecht,  Avhere  he  soon  made  the  ac- 
(juaintance  of  young  Donders,  who  had  already  attacked  the 
problems  of  refi'action  and  its  anomalies.  The  two  were  attracted 
to  each  other,  and  Doijer  gave  much  help  to  Donders  in  his  studies, 
but  Doijer  soon  left  Holland  to  take  a  position  as  military  surgeon 
in  the  Dutch  East  Indies  (Java).  Here  he  lost  none  of  his  enthu- 
siasm for  ophthalmology,  and  in  18G0  he  returned  to  his  native 
country  to  resume  the  study  of  the  eye,  developed  as  it  now  was  by 
the  many  discoveries  with  the  ophthalmoscope.  He  again  worked 
with  Donders,  partlv  as  "voluntary"  assistant,  till,  after  2 V2. years' 
stay  he  returned  to  liatavia.  Here  he  soon  after  resigned  his  post 
as  military  surgeon  and  began  private  practice,  in  which  his  success 
was  innuediate  and  lasting,  first  as  general  practitioner  and  then  as 
oculist.  He  was  not  long  in  becoming  financially  indepent,  but  his 
love  for  his  work  was  so  great  that  he  determined  to  return  to  his 
native  country,  which  he  did  in  18(39,  being  then  42  years  of  age. 
It  was  a  great  surprise  when  he  almost  immediately  received  the 
appointment  as  extraordinary  professor  of  ophthalmology  at  the 
Royal  University  of  Leyden,  His  zeal  was  unbounded,  and  he  had 
great  opportunity  to  develop  his  work,  but  his  hospital  facilities  were 
very  inadequate,  and  he  had  to  train  not  only  his  servants  but  also 
his  assistants,  Doijer  felt  impelled  to  add  the  ear  to  the  eye  in  his 
teaching,  for  this  branch  had  no  instructor  at  all  in  his  university, 
and  his  great  friendship  with  Dr.  Hans  Wilhelm  Meyer  of  Copen- 
hagen (known  for  his  work  on  adenoid  vegetations  in  the  naso- 
pliarynx)  made  him  appreciate  the  value  of  the  added  study. 

His  industry  was  enormous,  while  his  character  as  a  man  made  its 
impress  on  all  who  knew  or  met  him,  so  that  Holland,  as  well  as 
ophthalmology  in  general,  has  lost  one  of  its  leaders. 
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The  Year-Book  of  Treatment  for  1897. 

A    Critical    Review    for    Practitioners   of   Medicine   and    Surgery. 

Crown   octavo,   488  pages.     Cloth,  $1.50.     Philadelphia  and  New 

York.     Lea  Brothers  &  Co.,  1897. 

The  13th  issue  of  this  well-known  book  has  just  come  to  hand,  and 
although  it  is  not  as  complete  and  as  thorough  in  the  matter  of 
therapeutics  as  its  congener,  the  American  Year-Book  of  Medicine 
and  Surgery,  is  still  deserving  of  considerable  praise.  Twenty  of 
its  (small)  pages  are  devoted  to  diseases  of  the  eye,  and  although 
that  seems  a  small  space  in  which  to  record  the  advances  in  the 
healing  art  made  by  ophthalmologists  throughout  the  world  during 
the  past  year,  it  cannot  be  said  that  the  selections,  thus  confined, 
have  been  injudicious  or  that  they  could  be  well  improved  upon, 
Mr.  Power  has  not  been  partial  in  his  difficult  task  of  choosing 
favored  therapeutic  measures  from  the  many  that  the  past  year  has 
brought  forth,  as  witness  the  fact  that  a  selection  has  been  made  of 
remedies  of  American,  French,  German  and  Italian  origin — quite 
as  much  as  from  those  of  British  sources. 

\Vithout  attempting  to  "review  the  reviews'"  made  in  this  excel- 
lent little  work  the  reader  will  be  pleased  to  find  the  chief  proposi- 
tions in  ophthalmology  that  are  still  sub  judice  referred  to  and  the 
evidence  pro  et  con,  summed  up  in  a  few  trim  sentences.  This 
is  done,  for  example  (p.  383),  in  discussing  the  question  of  pei'form- 
ing  iridectomy  in  chronic  glaucoma,  the  operative  treatment  of 
myopia  (p.  380),  the  treatment  of  granular  lids  (p.  370),  the  treat- 
ment of  strabismus  (p.  389),  etc. 

Altogether  the  plan  of  the  Year-Book  of  Treatment  is  a  commend- 
able one  and  its  consideration  of  ocular  therapeutics,  so  far  as  it 
goes,  leaA'es  little  to  be  desired.  C.  A.  W. 

The  Ocular  Muscles  and  Ocular  Palsies. 

By, Dr.  (Jskar  Zoth.     F.  Deuticke,  Leipsig  u.  "Wien,  1897. 

In  this  brochure  of  31  pages  the  author  has  succinctly  stated  the 
known  facts  concerning  the  normal  and  abnormal  states  of  the 
extra  ocular  muscles.  He  touches  briefly  on  tlie  physiology  of 
ocular  movements,  individual  and  associated,  and  then  outlines  his 
own  methods  for  detecting  and  locating  the  position  of  the  false 
image  in  diplopia.  While  the  scheme  is  a  simple  one,  it  is  in  nowise 
better  than  manj'  employed  today,  and  it  will  hardly  supplant  the 
means  now  in  vogue  with  most  practicing  ophtlialniologues.  The 
booklet  is  well  adai^ted  to  the  uses  and  purposes  of  the  beginner  in 
ophthalmology  for  whom,  the  author  states,  it  was  designed.    W.  R. 

On  Neuro-Eplthelioma  Retinae. 

A  elinieo-anatomical  study.     Dr.  Hugo  Wintersteiner.     F.  Deuticke, 

Leipsig  u.  Wien,  1897,  150  pp. 

Notwithstanding  the  thorough  treatment  accorded  ocular  tumors 
in  the  last  five  or  six  years,  much  remains  to  be  said  about  glioma 
or,  as   our   author  has  it,  "neuro-epithelioma",  retinse.     Until  the 
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questions  of  origin  and  curability  have  been  definitely  settled  there 
will  doubtless  come  regularly  to  hand  many  just  such  contributions 
as  the  one  before  us.  It  will  be  only  through  such  labors  that  our 
knowledge  of  ocular  glioma  can  be  completed.  However,  this  par- 
ticular study  adds  little  to  the  present  status  of  the  question.  The 
fact  that  the  affection  is  met  with  chiefly  in  children  is  too  well 
known  to  need  restatement  in  anything  but  a  text  book.  Nor  does 
the  author's  picture  of  the  development  of  glioma  add  any  point  that 
renders  easier  the  diagnosis.  Of  all  cases  so  far  reported,  he  found 
the  condition  binocular  in  24  per  cent.,  and  its  average  duration  to 
be  IV2  years.  As  to  origin,  the  author  states  plainh'  that  "the 
seed  of  the  trouble  is  sown  in  utero  no  matter  how  late  in  life  it  may 
make  its  appearence."  He  further  believes  that  the  condition  is 
curable  in  its  earliest  stages.  To  this  latter  statement  most  surgeons 
will  assent,  but  doubtless  each  one  would  also  comment  at  some 
length  on  the  extreme  difficulty  of  exact  differential  diagnosis  in  the 
first  stage  of  ocular  glioma.  W.  R. 

A    Brief  Sketch  of  the  Anatomic  and  Clinic  Study  of  Retinal 

Epithelioma. 

WiNTERSTElXER,    HuGO,    Vienna,    (Das  Nexiro  Epitlieloma  lietinee) 

Yerlag  von  F.  Deuticke,  Leipzig  u.  Wien,  1897. 

The  term  neui'O-epithelioma  is  px-eferred  to  glioma  or  neuro-glioma. 
The  proliferated  epithelium  cells  are  chai'acteristic  of  these  growths 
rather  than  the  intercellular  substance  or  neuroglia.  He  includes 
the  work  done  by  Hirschberg  upon  medullary  sarcoma  of  the  retina, 
dating  back  a  quarter  century  and  gives  so  acurate  a  clinic  picture 
that  later  researches  may  make  but  slight  modifications.  Methods 
of  anatomic  investigation  have  greatlj-  miproved.  An  excellent 
description  of  the  anatomic  changes  produced  in  the  eye  by  primary 
tumors  of  the  retina  is  given  by  W.  Histologic  examination  of  32 
cases  shows  the  following  characteristics  of  primary  retinal  tumors: 
Their  structure  is  to  a  certain  degree  dendritic,  tubular  and  lobate, 
with  a  peculiar  rosette-like  appearance.  There  is  a  perivascular 
accumulation  of  pigmented  cells.  Degeneration  of  the  intercellular 
substance  appears  very  early. 

Often  there  is  conversion  of  deeply  pigmented  cells  into  a  semi- 
necrotic,  pooi'ly  pigmented  mass.  Where  there  is  a  sharp  boundary 
between  the  proliferated  cells  and  degenerated  intercellular  tissue, 
growth  of  the  former  into  the  latter  maj-  sometimes  be  seen.  Most 
of  these  neoplasms  are  composed  of  small,  polj^morphous  cells. 
Much  importance  is  placed  upon  the  occurrence  of  cauliflower 
forms. 

]\hxch  space  is  devoted  to  consideration  of  the  retrograde  meta- 
morphoses which  these  growths  undergo.  These  appear  very  early, 
progress  rapidly  and  are  probably  due  to  a  lack  of  a  nutrient  capil- 
lary system  in  the  tumor.  Single,  atypical  instances  are  exception- 
ally seen.  Notwithstanding  the  lack  of  capillaries  there  are 
numerous  blood  vessels  in  these  tumors  and  with  the  imperfect 
methods  of  histologic  research  formerly  in  vogue  they  gave  the 
impression  of  being  vascular  growths.  The  vessels  are  prone  to 
undergo  degeneration,  hence  the  great  frequency  with  which  intra- 
ocular neoplastic  hemorrhages  occur. 

The  tumors  usually  arise  in  the  posterior  part  of  the  eye,  generally 
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from  one  of  the  deeper  retinal  layers,  but  without  a  recognized 
predilection  for  any  special  one.  The  growth  may  take  place  in  the 
sub-retinal  space;  may  extend  along  the  retina,  destroying  the 
same,  the  diffuse  form;  or,  it  may  grow  into  the  vitreous.  W. 
discusses  the  extension  of  the  growth  to  neighboring  structures  and 
makes  the  interesting  statement  that  in  all  advanced  cases  a  delicate 
membrane  is  to  be  found  extending  out  from  the  region  of  the  ora 
serrata,  cutting  off  the  view  of  the  retina.  Upon  ophthalmoscopic 
examination  this  can  easily  be  mistaken  for  a  section  of  detached 
retina,  or  for  the  superficial  surface  of  the  neoplasm.  It  consists  of 
connective  tissue,  leucocytes  and  melanotic,  gliomatous  or  sarcoma- 
tous cells  according  to  the  character  of  the  tumor.  A  characteristic 
is  a  scarcity  of  vessels.  The  ciliary  body  sooner  or  later  undergoes 
atrophy  and  is  often  involved  in  the  riotous  overgrowth  of  cells. 

The  optic  nerve  usually  participates  in  the  neoplastic  cellular  pro- 
liferation, undergoing  simple  atrophic  changes,  and  at  the  same  time 
altered  intra-ocular  tension  develops. 

The  clinic  study  embraces  observations  of  about  500  cases.  Gli- 
oma is  a  rare  ocular  disease  (0.04  per  cent,  of  all  eye  cases) .  It  occurs 
exclusively  in  the  early  years  of  life  and  W.  thinks  it  always  con- 
genital. Opinions  differ  as  to  the  etiplogic  significance  of  sex.  W, 
found  it  more  frequently  in  boys  than  in  girls,  and  in  the  left  eye 
than  in  the  right.  Often  both  eyes  are  implicated.  The  average 
duration  is  IV2  years  and  its  course  is  divisable  into  three  stages. 
The  difficulty  of  differential  diagnosis  from  medullary  sarcoma  is 
discussed.  Opacity  of  the  media  may  render  impossible  the  recog- 
nition of  a  glioma  in  the  second  stage  of  infantile  glaucoma.  Some- 
times simple  detachment  of  the  retina,  leuecosarcoma  or  tubercular 
endarteritis  may  complicate  diagnosis.  More  often  the  changes 
consecutive  upon  chronic  uveitis  are  troublesome.  Color,  appear- 
ance of  the  tumor  and  ocular  tension  are  then  often  insufficient 
means  of  differentiation.  Untreated,  the  course  of  these  affections 
tends  inevitably  to  death.  The  only  remedy  is  instant  operation. 
W.  has  had  a  percentage  of  recoveries  of  13  per  cent,  to  16  per  cent. 
His  cases  having  been  watched  for  one  or  two  years,  and  showing  no 
recurrence  in  that  time  in  the  proportion  given.  The  prognosis  is 
uncertain.     Operation  for  recurrence  is  vain. 

In  order  to  determine  the  necessity  of  exenteration  in  preference  to 
enucleation  the  tumor  of  the  eyeball  is  to  be  observed.  When  this  is 
elevated,  exenteration  is  to  be  considered  necessary  to  prevent  recur- 
rence. Very  deplorable  are  these  cases  where  both  eyes  are  diseased, 
still  it  is  the  duty  of  the  surgeon,  according  to  W.,  to  seek  to  pre- 
serve life,  albeit  it  be  to  rear  a  sightless  child.  H.  V.  W. 

The  Visual  Acuity  of  Squinting   Eyes. 

Graefe,    Alfred.     (Das    tSchen    dcr   Schielenden.)     Verlag  von  J. 
F.  Bergmaun,  Wiesbaden,  1897. 

I.  The  first  chapter  treats  of  the  physiologic  processes  by  which 
visible  objects  are  located.  The  visual  axis  for  each  eye  is  deter- 
mined by  the  optical  conditions  present.  Under  normal  conditions 
every  point  on  the  retina  projects  the  images  it  may  receive  in  the 
same  direction  to  its  particular  portion  of  the  normal  field.  It  is  not 
to  be  concluded  from  this  that  the  visual  field  is  located  according  to 
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these  centrifug'al  lines  of  projection  exclusively,  for  it  really  depends 
much  more  upon  the  motor  apparatus  of  the  eye.  In  disturbed  in- 
nervation of  the  ocular  muscles  the  line  of  vision  may  fail  to 
coincide  with  the  line  of  projection  and  direction  of  localization  of 
the  object  viewed. 

II.  What  disturbances  of  binocular  vision  are  to  be  expected  in 
strabismus?  The  eye  may  be  thrown  into  an  abnormal  position  by 
an  anomalous  shortening  of  a  muscle  quite  independently  of  dis- 
turbed innervation.  The  same  disturbances  in  localizing  objects 
occur  as  in  this  form  of  strabismus  and  in  paresis  as  occur  when 
the  eye  is  forcibly  deflected  from  its  normal  position  with  a  forceps. 
There  is  diplopia.  The  fact  that  this  is  often  seen  without  being 
demonstrable  is  because  strabismus  visually  begins  early  in  life 
when  functional  tests  are  impossible. 

III.  What  changes  in  binocular  vision  actually  occur  in  strabis- 
mus? The  visual  fields  are  not  superimposed  but  are  separated, 
similiar  images  are  not  formed  in  either  eye  and  it  is  generally  sup- 
posed that  the  perception  of  one  is  suppressed  in  order  to  avoid 
confusion.  This  is  not  the  case.  Two  theories  have  been  proposed 
to  explain  this  difficulty:  (a)  The  image  perceived  by  the  squinting 
eye  is  totally  neglected  and  unaided  monocular  vision  practiced, 
(b)  The  part  of  the  visual  field  of  the  squinting  eye  which  overlaps 
that  of  the  eye  which  possesses  dii-ect  vision  is  recognized,  assists 
vision,  and  to  that  degree  binocular  vision  is  practiced.  The  latter 
view  is  held  by  G. 

The  image  formed  at  the  macula  of  the  everted  eye  is  of  a  part  of 
the  periphery  of  the  field  of  the  other  eye  and  reinforces  it.  In 
order  that  this  may  occur  the  everted  eye  must  be  in  its  usual 
position,  as  is  proved  by  placing  a  prism  in  front  of  it  when  diplopia 
occurs  (regional  exclusion).  Whether  objects  in  that  portion  of  the 
field  be  observed  or  not  depends  upon  the  psychic  process  called 
attention. 

Ct.  thinks  the  visual  acuity  of  the  poorer  eye  to  be  without  significance 
in  the  process  of  exclusion  or  suppression  of  its  sensibility  which 
develops  gradually,  beginning  in  one  portion  of  retina  and  spreading 
slowly  to  the  adjacent  parts,  and  sometimes  finally  including  the 
entire  retina  (absolute  exclusion) . 

Single  binocular  vision  does  not  depend  upon  exclusion  alone,  but 
also  upon  a  condition  of  changed  identity  of  the  retina.  This  is  a 
result,  not  a  cause  of  strabismus.  It  develops  slowly  and  is  probably 
an  education  of  the  receptive  nervous  elements  in  the  retina,  or  of 
their  corresponding  cortical  cells.  There  freciuently  is  opportunity 
to  observe  the  conflict  between  the  old  and  new  conditions  of 
identity  in  the  retina  in  those  cases  in  which  tenotomy,  for  example, 
is  done  after  single  vision  has  been  secured  by  the  patient. 

Double  vision  occurs  after  operation  without  the  patient  being  able 
to  say  whether  the  double  images  are  homonymous.  With  the  cor- 
rection of  the  faulty  position  of  the  eyeball  the  condition  most  suit- 
able for  recovering  binocular  vision  is  restored,  provided  the 
changed  indentity  of  the  retina  has  not  occurred.  Otherwise  it  may 
be  very  difficult  for  the  patient  again  to  attain  single  vision,  the 
diplopia  being  very  obstinate.  Generally,  however,  the  retina 
returns  completely  to  the  normal. 
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IV.  In  strabismus  the  head  is  held  sideways  as  a  matter  of  con- 
venience. 

V.  The  amblyopia  in  these  cases  is  pre-existent.  Here  it  differs 
from  those  cases  in  which  there  is  no  strabismus,  in  that  the  latter 
presented  but  slight  difference  in  the  degree  of  amblyopia  in  either 
eye.  The  ostensible  great  improvement  of  the  vision  after  operation 
is  largely  apparent  in  many  cases  from  imperfect  earlier  tests.  The 
test  letters  are  usually  held  directly  in  front  of  the  patient's  face  and, 
to  be  seen,  i*eciuires  the  eye  to  be  rotated  to  center  of  the  palpebral 
oritice.  This  is  uncomfortable  for  the  patient,  he  permits  the  eye  to 
remain  in  the  accustomed  position  and  the  correct  amount  of  visual 
power  actually  present  is  not  estimated.  H.  V.  W. 

The  American  Year  Book 

Of    Medicine    and    Surgery,    1897,    pp.    1257.     Under   the  general 

editorial    charge   of   Geo.    M.    Gould,    M.    D.     W.   B.   Saunders: 

Philadelphia.     Ophthalmology  (pp.  890-956),  by  Drs.   Howard  F. 

Hansell  and  Wendell  Reber. 

The  ophthalmic  portion  of  this  excellent  retrospect  compares  very 
favorably  not  only  with  the  corresponding  part  of  the  work  issued 
in  189(3,  but  with  the  chapters  devoted  to  other  branches  of  medicine 
and  surgery.  To  the  ophthalmologist  who  reads  the  principal 
American  and  foreign  ophthalmic  journals  these  pages  will  act  as  a 
refresher,  but  whether  he  does  or  not  he  can  review  in  them  the  various 
additions,  useful  and  useless,  that  have  been  made  to  the  body  ophthal- 
mologic during  the  past  year,  and  decide  whether  or  not  he  is  in 
agreement  with  the  editorial  criticisms  that  accompany  them. 

The  general  epitome  that  heads  each  chapter,  and  that  serves  as  a 
sort  of  commentary  upon  the  progress  of  the  particular  specialty 
under  consideration  during  the  past  year,  is  recommended  to  the 
attention  of  the  ophthalmologist.  It  is  not  given  to  all  of  us  to  be  om- 
niscient but  we  can,  from  these  introductoi-y  generalizations  of  the 
Year  Book  alone,  in  a  couple  of  hours'  reading,  gather  in  and  stoi-e  up 
at  least  some  idea  of  what  has  been  going  on  in  "other  worlds  than 
ours"  in  the  preceding  twelve  months.  In  this  way  we  may  be  able 
to  avoid  that  narrowness  against  which  we  are  so  often  warned  but 
which,  alas!  is  so  difiici:lt  to  avoid  after  forty  years  are  passed. 

The  general  physician  is  himself  not  without  blame  in  this  matter, 
and  we  would  point  out  to  him  at  least  the  admirable  introduction  to 
the  ophthalmic  part — which  he  usually  skips.  The  amount  of.  work 
that  has  been  put  into  the  Year  Book  as  a  whole  is  evidently 
enormous,  while  the  faithfulness  with  which  that  part  of  it  assigned 
to  the  visual  apparatus  has  been  executed  makes  us  hope  that  no 
ophthalmologist  will  hesitate  to  invest  in  a  copy  simply  because  it 
is  not  all  written  in  the  particular  interest  of  his  own  specialty. 

It  is  presumed  by  many  that  the  chief  duty  of  the  reviewer  is  to 
discover  errors  of  some  kind  or  other  in  the  book  submitted  to  his 
criticism,  but  we  have  so  far  failed  to  encounter  any  in  this  instance, 
unless  spelling  Angelucci's  name  (p.  923)  with  two  "Is"  and  refer- 
ring to  his  journal  as  the  "Rec.  di  ottal."  be  regarded  as  deadly 
sins.  On  the  contrary-,  in  arrangement  of  matter,  in  choice  of 
headlines,  in  editoral  comments,  in  winnowing  the  1896  wheat  from 
the  accompanying  ophthalmologic  chaff'  the  editors  are  deserving  of 
all  praise  and  no  blame.  We  do  not  very  well  see  how  the  ophtnal- 
mic  part  of  the  Year  Book  could  be  greatly  improved.       C.  A.  W. 
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J2V  DISEA.SBS  OF^  THE  EYE  A.ND  BA.R. 

The  same  satisfactory  results  following  the  use  of  Listerixe 
in  all  sub-acute  and  chronic  inflammations  of  mucous  membranes 
(whether  urethral,  vaginal,  nasal  or  pharyngeal),  is  attained  by 
its  judicious  employment  upon  the  more  sensitive  surfaces  of  the 
eye  and  ear. 

If  the  period  of  active  pus  formation  has  continued  for  two  days 

PIIPIII  FNT  ^^  more,  the  undiluted  Listerixe  may  be 

dropped  into  the  eve  every  four  hours.      In 

CONJUNCTIVITIS.      ,u         .  .  a  •     -  c     .     ^ 

those  forms  observed  m  mfants  shownig  a 

tendency  to  the  formation  of  pseudo-membrane,  Listerixe  is 
specially  valuable,  and  of  great  service  in  all  cases  of  muco- 
purulent or  purulent  conjunctivitis,  preceded  by  the  cleansing  of 
the  membrane  with  a  solution  of  chloride  of  sodium. 

A  weak  solution  of  Listerixe  affords  a  great  relief  from  the 
GRANULAR     ^^^^^"^^  burning  sensation. 

The  scaly,  sandy  exfoliation  of    the  maro-ins  of 
EYE=LIDS  .  . 

the  lids,  and  the  shedding  of  eye-lashes  is  checked, 

and  the  constant  succession  of  minute  styes  arrested. 

Listerixe  is  largely  resorted  to  in  the  treatment  of  diseases  of 

_^ both  the    middle    and  external  ear,   according  to 

OTORRH(EA.     ^,  .    ,    .  ,  ^,  ^  '  ,  ^  , 

the  varied  views  of  the  operators.      JNlany  precede 

the  "dry  treatment"  by  the  gentle  cleansing  of  the  parts  with 
Listerixe,  slightly  warm,  or  Listerixe  and  tepid  water,  equal 
parts.  As  inflammations  of  the  middle  ear  are  generally  the 
result  of  an  extension  of  inflammation  from  the  naso-pharynx, 
treatment  of  these  surfaces  should  be  instituted  from  the  onset  of 
the  attack.  The  nose  and  throat  should  be  thoroughly  cleansed 
with  an  alkaline  solution,  such  as: 

I^     Listerine,         .         .         .         .         f.     gi 
Gljcerini,         .  .  .  .  "       f.      5'" 

Sodii  bicarb.,    1       .         .  ^. 

Sodii  biborat  ,  /      .         .         •      aa.     ^jss 
Aquje  q.  s.  ad.,         .         .         .         f.     giv  M. 
■^'jr-     f  5  ^  '"   3  "  warm  water  snuffed  up  the 
nose,  and  as  a  gargle  for  the  throat  three 
times  daily. 

Literature  descriptive  of  Listerixe  upon  application. 

LAMBERT  PHARMACAL  CO., 

ST.  LOUIS,  MO. 
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A    CASE    OF    BILATERAL     MELANOTIC    TUMORS, 

PROBABLY    CYSTS    OF    THE 

CILIARY  BODIES. 

By  M.  W.  Zimmerman,  M.  D. 

ophthalmic  surgeon  to  the   germantown  hospital,  phila- 
DELPHIA. 

With  Colored  Frontispiece  and  one  Cut  in  Text. 

On  April  17th,  1893,  Mrs.  J.,  aged  59,  the  wife  of  a 
mechanic,  was  sent  to  me  by  the  fam.ily  physician.  Dr. 
Alrich,  of  Germantown.  Reading  had  become  very  diffi- 
cult, and  vision  for  all  purposes  somewhat  impaired.  The 
patient  was  very  positive,  however,  that  she  had  not  been 
conscious  of  visual  failure  for  more  than  two  weeks. 
There  was  also  much  frontal  pain,  varying  in  severity,  and 
with  occasional  intermissions  of  one  or  two  days.  This 
pain  had  probably  been  in  existence  for  many  months,  but 
was  distinctly  increasing  in  severity. 

Excepting  the  death  of  an  aunt  soon  after  operation  for  an  ab- 
dominal tumor,  the  family  history  was  entirely  negative.  No 
history  of  intra-ocular  tumor,  or  other  serious  disease  of  the  eyes, 
could  be  obtained.  The  patient  reported  no  illness  of  moment  since 
childhood,  except  following  a  miscarriage  25  years  before.  Three 
healthy  children  were  born  subsequently.  The  patient's  face 
showed  distinct  pallor,  and  there  had  been  some  recent  loss  of 
flesh.     Her  family  claimed  to  have  noticed  a  change  in  appearance, 

The  conjunctiva  of  the  left  eye  was  slightly  injected,  that  of  its 
fellow  entirely  normal.  The  pupils  were  of  proper  size  and  shape, 
and  responded  pi-omptly  to  light,  but  the  movements  were  distinctly 
limited.  Tension  was  normal  in  both  eyes.  Form  and  color-fields 
were  not  taken,  but  these  were  probably  unimportant,  except  where 
peripheral  vision  was  obstructed  by  the  tumors.  The  lower  and 
outer  quadrant  of  each  iris  was  bulged  forward,  the  deformity  being 
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very  marked  in  the  left  eye.  No  injury  to  the  iris  tissue  could  be 
discovered.  Homatropine  gave  moderate  dilatation,  the  pupils  being 
oval  with  the  long  diameter  vertical.  The  media  were  clear,  and 
the  eye-grounds  entirely  without  gross  lesion.  Extending  into  each 
pupil  there  was  a  mass  of  dull  brown  color,  which  filled  the  space 
between  the  anterior  surface  of  the  lens  and  the  posterior  surface 
of  the  iris,  and  corresponded  in  position  and  extent,  to  the  bulging 
of  the  latter  structure  previously  described.  The  mass  in  the  left 
eye  was  much  larger,  and  extended  to  the  edge  of  the  undilated 
pupil,  the  lens  being  tilted  backward  at  the  site  of  the  growth. 
Nothing  of  a  similar  nature  could  be  seen  behind  the  lens  of  either 
eye,  although  a  very  careful  search  was  made.  Weak  solution 
of  eserin  was  prescribed,  but  it  caused  much  pain  and  was  dis- 
continued. 

On  April  21st,  four  days  later,  homatropine  dilatation  was  again 
secured,  and  the  eyes  re-examined  by  Dr.  Edward  Jackson  and  my- 
self. There  had  been  no  change  m  the  conditions,  except  possibly 
an  increase  in  the  left  tumor,  A  small  nodule  below,  with  its  mar- 
gin at  a  right  angle  with  that  of  the  larger  mass  was  noAv  seen  for 
the  first  time.  The  diagnosis  of  melanotic  sarcoma,  with  a  suitable 
prognosis,  which  had  been  previously  given,  was  concurred  in  by 
Dr.  Jackson,  and  immediate  iridectomy  on  one  eye  advised  in  the 
hope  that  the  point  of  origin  might  be  in  the  iris  and  removable  by 
free  excision  of  that  organ.  The  right  eye  contained  the  smaller 
growth,  was  selected  for  this  purpose  as  oifering  the  better  prospect 
of  success. 

Owing  to  the  gravity  of  the  prognosis.  aunthtT  consultant  was 
asked  for.  and  Dr.  George  C.  Harlan  saw  the  patient  four  days 
later.  Examined  under  the  influence  of  atropia,  the  gi-owth  seemed 
to  have  increased,  but  this  may  have  been  due  to  the  greater  en- 
largement of  the  pupils.  The  edge  of  the  iris  in  dilating  was  drawn 
over  the  comparatively  smooth  surface  of  the  tumors  in  such  a  man 
ner  as  to  convince  us  that  the  point  of  origin  was  beyond  the  iris, 
and  probably  in  the  anterior  part  of  the  ciliarv'  body.  The  exposed 
portion  also  indicated  a  very  broad  base.  The  smoothness  and  ab- 
sence of  nodulation  was  very-  pronounced,  and  led  Dr.  Harlan  to 
suggest  that  the  risible  portions  might  be  cystic.  There  was.  how- 
ever, at  this  time  no  doubt  about  the  malignant  character  of  the 
tumors,  and  the  prognosis  remained  unchanged.  Iridectomy  was 
considered  inadvisable,  as  there  seemed  to  be  little  chance  of  includ- 
ing all  the  growths,  and  the  idea  of  operating  was  abandoned. 

Since  the  above  notes  were  made  I  have  seen  the  patient  fre- 
ciuently,  and  kept  the  eyes  under  very  careful  observation.  ]\luch 
to  my  surprise,  the  tumors  have  increased  very  little  in  size,  but 
there  have  been  several  changes  in  outlines  of  the  visible  parts.  I  have 
tried  to  indicate  the  changes  occurring  in  the  left  eye  by  the  fol- 
lowing diagrams,  which  are  based  upon  iiide  drawings  made  from 
time  to  time: 

The  total  result  of  these  four  years  has  been  a  distinct 
but  not  great  increase  in  the  left  eye,  and  very  little,  if 
any,  in  the  right.  Vision  has  remained  throughout  at 
about  one-third  of  normal,  sometimes  more,  and  at  others 
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slightly  less.  Near  work  is  only  possible  for  a  very  short 
time  with  comfort,  but  otherwise  the  eyes  have  been  quiet 
and  painless.  Serious  headache  ceased  long  ago.  Intra- 
ocular tension  has  probably  never  been  raised,  -but  efforts 
to  determine  this  have  been  abandoned  because  of  the 
pain  which  always  followed  palpation.  The  patient's 
general  health  is  very  good,  and  her  appearance  distinctly 
better  than  when  she  first  came  under  my  observation  four 
years  ago.  At  no  time  since  the  early  trial  of  eserine  has 
treatment  of  any  kind  seemed  indicated. 


In  view  of  the  comparative  infrequency  of  benign  pig- 
mented tumors,  the  only  reasonable  early  diagnosis 
seemed  to  be  melanotic  sarcoma  of  the  ciliary  body,  nor 
can  this  even  now  be  excluded,  as  the  latent  stage  of  such 
growths  has  in  a  few  instances  been  known  to  exceed  the 
time  this  case  has  been  under  observation.  The  de- 
velopment of  cysts  from  such  new  growths  has  not  been 
observed  frequently,  and  is  unlikely  to  occur  in  both  eyes, 
as  would  be  necessary  to  explain  the  similarity  of  appear- 
ance here.  At  present  we  cannot  be  certain,  but  I  would 
venture  the  opinion  that  this  is  a  case  of  uveal  cyst,  not 
secondary  to  malignant  neoplasm,  and  probably  arising 
from  the  anterior  border  of  the  ciliary  body. 

The  accompanying  water-color  drawings,  made  by  Miss 
Washington,  show  the  present  appearance  by  oblique 
illumination  and  with  the  mirror.  These  drawings  are  on 
a  scale  of  about  one  and  a  half  diameters,  and  show  all 
details  except  the  forward  crowding  of  the  iris,  and  back- 
ward tilting  of  the  left  lens,  which  could  not  be  repro- 
duced. The  displacement  of  the  iris  is  given  to  some  ex- 
tent in  the  right  eye. 

In  connection  with  this  case  a  brief  review  of  the  whole 
subject  of  tumors  of  the  iris  and  ciliary  body  may  be  of 
interest,  and  for  this  purpose  all  such  tumors  can  be  di- 
vided into  two  groups — those  having  at  least  some  of  the 
characteristics  of  the  case  under  consideration,  and  those 
which  may  be  definitely  excluded.  In  the  second  group 
may  be  placed  the  following: 

1.  Clear  serous  cysts  of  the  iris,  usually  of  traumatic 
origin,  and  starting  from  epithelial  tissue  which  has  been 
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implanted.  These  are,  as  a  rule,  without  pigment,  and 
arise  from  the  anterior  surface  of  the  iris.  Richard  Greeff 
(1),  whose  paper  furnishes  a  recent  and  exhaustive  analy- 
sis of  tumors  of  this  class,  states  that  they  may  arise 
in  the  anterior  layers,  the  substance,  or  beneath  the  pos- 
terior layer  of  the  iris.  The  latter  variety  being  alone  of 
interest  in  this  report,  will  be  referred  to  later.  These 
cysts  are  all  benign,  but  destroy  the  eye  by  secondary  irido- 
cyclitis unless  removed. 

2.  All  solid  unpigmented  cystic  tumors  in  the  iris,  in- 
cluding dermoid,  myxoma,  cholesteatoma,  and  those  con- 
taining closely  packed  epithelium,  and  frequently  classed 
as  pearl  tissue. 

3.  Unpigmented  or  leucosarcoma  of  the  iris  and  ciliary 
body. 

4.  Vascular  growths  springing  from  the  iris  tissue, 
"which  are  pinkish  in  color,  and  may  give  hemorrhage  into 
the  anterior  chamber.  Several  cases  have  had  their  origin 
in  the  anterior  iris  wall,  or  the  pupillary  margin. 

5.  Granuloma  and  tuberculosis  of  the  iris. 

The  Jirs(  group,  containing  the  tumors  which,  from  their 
location  and  appearance,  resemble  more  or  less  the  case 
now  being  reported,  contains  the  following  varieties: 

1.  Benign  cysts,  with  liquid  contents,  but  having  pig- 
mented walls.  These  are  by  no  means  common,  but  sev- 
eral have  been  reported.  To  this  group  belongs  the 
bilateral  case  of  Williams,  which  will  be  referred  to  later, 
and  probably  one  of  Collins'  cases  quoted  by  Oemisch  (2). 
Also  a  case  seen  by  Fuchs  (3)  and  described  as  a  blackish 
brown  prominence  filling  the  pupil,  and  appearing  larger 
when  the  latter  was  dilated.  He  considered  it  to  be  the 
free  border  of  a  larger  tumor  in  the  posterior  chamber, 
"whic^  crowded  the  iris  forward.  It  started  in  the  iris 
tissue  near  the  posterior  pigment  layer,  and  was  composed 
entirely  of  cells  analagous  to  the  physiological  pigment 
cells  found  in  that  tissue.  A  case  reported  by  Greeff  (1), 
occurring  five  years  after  successful  cataract  extraction , 
in  which  the  iris  was  bulged  forward,  and  the  pupil,  as 
-well  as  the  coloboma,  entirely  filled  by  dark  masses.  The 
specimen  showed  two  cysts  behind  and  attached  to  the 
iris,  but  springing  from  the  ciliary  body.  These  had  pig- 
mented walls,  contained  fluid,  and  were  thought  by  him 
to  be  the  result  of  a  gradual  distension  of  a  closed  space 
in  the  ciliary  processes,  formed  by  the  adhesion  of  their 
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surfaces  during  an  attack  of  post -operative  irido-cyclitis. 
Eales  and  Sinclair  (4)  have  recorded  the  case  of  a  man» 
aged  47,  whose  left  eye  was  in  a  condition  of  absolute 
glaucoma.  Extending  into  the  pupillary  area  from  behind 
the  iris  were  two  dark  globular  masses.  These  showed 
fine  jelly-like  quiverings  when  examined  with  a  magnify- 
ing glass.  Examination  of  the  specimen  verified  the 
diagnosis  of  cystic  detachment  of  the  posterior  uveal 
layer  of  the  iris.  They  considered  it  the  first  case  of  this 
kind  diagnosed  clinically..  Collins  (quoted  by  Greeff)  had 
a  case  with  immature  cataract,  behind  which  was  a  dark 
cyst  described  as  formed  by  the  posterior  pigment  layer 
of  the  iris.  This  collapsed  when  the  iris  was  seized  for 
an  iridectomy,  and  a  portion  was  examined.  Fuchs  has 
suggested  that  the  diagnosis  of  such  cysts  from  sarcoma 
could  be  materially  aided  by  puncture  through  the  sclera 
or  cornea.    ■ 

2.  Pigmented  sarcoma  involving  the  ciliary  body, 
spreading  into  the  posterior  chamber  and  becoming  visible 
in  the  pupil.  These  are  probably  rare,  as  ciliary  sarcomas 
usually  grow  forward  through  the  base  of  the  iris,  pro- 
ducing irido-dialysis.  This  possibility  is,  however,  recog- 
nized by  many  of  the  important  writers.  I  have  been 
unable  to  find  reported  cases  in  which  such  a  course  of 
growth  is  clearly  described. 

3.  Sarcoma  primary  to  the  iris,  of  which  the  majority 
are  melanotic,  Oemisch  (2)  in  1893  collected  thirty-five 
carefully  reported  cases,  but  does  not  separate  the  mela- 
natic  cases.  Occasionally  they  are  multiple.  The  relative 
frequency  of  such  growth  is,  perhaps,  shown  by  the 
analysis  of  259  sarcomas  of  the  uvea,  made  by  Fuchs,  in 
which  were  included  16  of  the  iris.  In  a  group  of  103 
collected  by  Lawford  and  Collins  (5),  only  one  was  classed 
as  belonging  to  the  iris.  These  are  nearly  always  visible 
on  the  anterior  surface,  and  I  have  been  unable  to  find 
mention  of  their  appearance  in  the  pupil  from  behind 
the  iris. 

4.  Congenital  pigment  spots,  and  the  benign  melanomas 
which  are  of  interest  because  they  may  develop  malig- 
nancy, as  in  a  case  reported  by  Whiting  (6) .  These  mela- 
notic nodules,  when  situated  at  the  pupillary  edge,  may 
become  detached  and  particles  float  free  in  the  anterior 
chamber. 

The   frequency  of    bilateral  intra-ocular   tumors  could 


432  BILATERAL  MELANOTIC  TUMORS. 

only  be  ascertained  by  a  careful  study  of  all  published 
cases.  Text-books  and  important  papers  are  usually 
silent  upon  this  point.  Berry,  in  his  last  edition,  says: 
"Sarcoma  is  very  rarely  bilateral.  I  can,  however,  refer 
briefly  to  two  reported  cases,  all  that  have  come  to  my 
notice." 

Dr.  Henry  W.  Williams  (7)  of  Boston,  saw  a  girl  aged 
9,  who  had  in  the  right  eye  a  large  projection,  slightly 
folded,  resembling  a  large  cyst,  extending  downward  from 
the  upper  margin  of  the  pupil  and  a  similar  growth  from 
the  temporal  border.  At  the  lower  and  inner  parts  of  the 
field  of  the  pupil  were  two  small  pedunculated  growths  of 
a  similar  aspect.  They  were  dark  brown,  smooth,  and 
appeared  as  if  made  up  of  distended  healthy  iris  tissue. 
In  the  left  eye  two  somewhat  convoluted  cysts  of  like 
aspect  filled  the  pupillary  space  from  above  and  below. 
Atropia  produced  little  effect  on  the  pupil,  and  did  not 
permit  a  view  of  the  fundus  through  the  small  angular 
openings  at  the  centers  of  the  pupil  spaces.  Unfortu- 
nately the  patient  was  seen  but  once,  and  I  know  of  no 
subsequent  report. 

Robert  Brudenell  Carter  (8),  of  London,  reported  the 
case  of  a  slight  but  healthy  lad,  aged  15,  with  a  good 
family  history.  Three  months  before,  the  first  speck  on 
the  iris  of  the  left  eye  had  been  noticed,  and  two  weeks 
before  examination  two  spots  on  that  of  the  right  eye.  A 
tumor  the  size  and  color  of  a  split  pea  was  on  the  lower 
and  inner  quadrant  of  the  left  iris,  extending  to  the  mar- 
gin of  the  anterior  chamber  and  encroaching  on  the  pupil. 
It  was  in  contact  with  the  cornea,  and  covered  with  vessels. 
Other  portions  of  the  iris  were  in  good  condition.  Two 
small  tumors,  the  size  of  pins'  heads,  of  the  same  charac- 
ter were  situated  on  the  outer  margin  of  the  right  iris. 
The  tumor  in  the  left  eye  was  excised  and  proved  to  be  a 
round-celled  sarcoma.  The  growth  reappeared  in  this  eye 
and  the  case  was  progressing  when  reported. 
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REMARKS    ON    THE    TREATMENT   OF   A  CASE  OF 
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One  must  naturally  hesitate  nowadays  before  venturing 
to  express  an  opinion  on  the  term  "new,"  as  applicable 
to  any  form  of  treatment,  and  I  only  do  so  in  the  present 
instance,  after  having  made  every  available  research 
without  finding  the  slightest  mention  of  the  matter.  It 
affords  me  the  greater  satisfaction  in  bringing  forward 
this  detail  of  treatment  now,  as  I  believe  it  will  be  the 
means  of  removing  easily  and  readily  one  of  the  great 
obstacles  hitherto  met  with,  toward  the  satisfactory  and 
permanent  cure  of  those  not  infrequently  troublesome 
cases  associated  with  pathological  conditions  of  the  lach- 
rymal passages. 

It  is  almost  needless  to  state,  that  in  the  great  majority 
of  these  cases,  there  is  nearly  always  some  interference 
with  the  proper  performance  of  the  natural  function  of  the 
parts,  in  carrying  off  the  ordinary  secretions  of  the  eye 
into  the  nasal  fossa.  This  obstruction  is  usually  situated 
in  the  nasal  duct,  and  is  sometimes  due  to  congestion  and 
thickening  of  the  mucous  lining  membrane  there,  but  in 
the  great  majority  of  instances,  an  actual  narrowing  of 
the  bony  lumen  of  the  nasal  canal  is  found  in  addition  ; 
this  is  most  commonly  situated  at  one  of  the  extremities  of 
the  canal,  the  upper  one  by  preference ;  seldom  does  it 
occur  in  any  other  part  of  its  course,  and  more  rarely  still 
does  it  assume  the  form  of  cDmplete  blocking  of  the  canal 
by  bony  formation.  This  obstruction  causes  retention  of 
tears,  which  produces  constant  irritation,  and  frequently 
leads  to  a  prolonged,  and  more  or  less  chronic  state  of  in- 
flammation of  the  parts;  it  also  greatly  delays,  or  even 
occasionally  entirely  prevents,  the  cure  of  what  would 
otherwise  have  yielded  in  most  instances  to  the  compar- 
atively rapid  and  successful  forms  of  treatment,  ordinarily 
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employed  for  combatting  inflammatory  processes  elsewhere 
in  the  body. 

If  the  bony  lumen  of  the  nasal  canal  is  sufficiently  en- 
larged to  permit  of  the  easy  flowing  away  of  the  tears, 
this  most  important  deterrent  factor  in  the  process  of  cure 
is  got  rid  of,  and  the  inflammation  or  other  affection  pres- 
ent, such  as  fistula,  may  be  treated  on  ordinary  surgical 
lines,  with  every  prospect  of  a  rapidly,  successful  and 
certain  result. 

My  attention  was  first  strongly  directed  to  this  matter 
by  the  case  of  a  girl,  aged  18  years,  suffering  from  the 
usual  symptoms  of  lachrymal  obstruction;  there  were 
many  cicatricial  traces  over  the  site  of  the  lachrymal  sac, 
and  according  to  her  statement,  she  must  have  been  suf- 
fering from  a  fistulous  opening  there,  for  a  period  of 
about  four  years.  There  were  traces  elsewhere  in  her 
body,  of  many  old  glandular  enlargements  and  suppu- 
rations. There  was  no  stricture  of  either  the  upper  or 
lower  canaliculus,  nor  any  apparent  alteration  in  the  con- 
dition of  the  lachrymal  sac ;  but  the  opening  of  the  nasal 
duct,  leading  out  from  the  sac,  was  absolutely  impervious, 
not  even  admitting  the  finest  metallic  wire  when  used  as  a 
probe,  and  only  a  very  slight  depression  marked  its  site. 

On  September  7,  1896,  I  passed  an  ordinary,  small 
pointed  drill,  attached  to  a  dental  machine,  along  the 
lower  canaliculus,  which  had  been  previously  slit,  and  di- 
recting it  exactly  in  the  way  in  which  a  lachrymal  probe 
is  introduced,  tilted  it,  so  as  to  bring  its  point  to  rest  ver- 
tically on  the  slight  depression  already  mentioned;  the 
machine  was  then  set  in  motion,  and  the  drill,  still  care- 
fully directed,  passed  through  a  layer  of  bony  tissue,  3 
mm.  in  thickness,  and  emerged  into  the  remaining  unob- 
structed portion  of  the  nasal  duct.  The  drill  was  with- 
drawn, and  then  three  rose-headed  burrs,  respectively  2, 
3,  and  4.5  mm.  in  diameter,  were  successively  attached  to 
the  handle  of  the  machine,  and  made  to  pass  through  the 
newly  formed  passage,  so  as  to  sufficiently  enlarge  it. 

The  burr  of  4.5  mm.  diameter  was  the  largest  one  pro- 
curable at  the  moment  of  operation,  and  seemed  to  me  to 
be  sufficiently  ample  in  size,  as  this  would  appear  to  be 
the  average  caliber  of  the  duct  in  the  cadaver,  although 
in  life  it  is  probably  much  narrower,  owing  to  the  presence 
of  the  venous  plexus  situated  between  the  lining  membrane 
and    osseous    wall   of   the    duct.     In    the    adult   skull,  the 
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canal  aperture  is  generally  found  to  be  oval  in  shape  at 
its  upper  extremity,  and  if  its  narrower  transverse  diam- 
eter be  measured,  it  will  be  seen  that  an  opening  of  the 
above-mentioned  size  accords  with  the  general  average 
found,  and  therefore,  should  be  quite  sufficient  to  enable 
the  parts  to  carry  out  their  proper   function  satisfactorily. 

As  soon  as  the  drilling  was  finished,  the  new  passage 
and  accompanying  parts  were  syringed  thoroughly  clean 
of  all  debris,  and  a  leaden  wire  of  2.5  mm.  diameter  was 
introduced  as  a  style  into  the  nasal  duct.  It  was  cleansed 
daily,  and  after  the  lapse  of  five  days  was  exchanged  for 
one  of  1.75  mm.  diameter,  so  as  to  afford  ample  scope  for 
the  growth  of  the  tissue,  which  soon  began  to  line  the 
n-ewly  made  passage.  The  style  was  constantly  worn  for 
a  period  of  twenty-five  days,  giving  rise  to  no  unpleasant- 
ness, and  at  the  end  of  that  time  was  entirely  dispensed 
with,  the  duct  remaining  perfectly  patent. 

The  young  woman  has  been  seen  at  intervals  since  then, 
and  there  is  no  tendency  shown  of  any  recurrence  of  the 
occlusion  again  manifesting  itself. 

Since  then,  I  have  adopted  the  same  principle  in  all 
cases  of  lachrymal  affection  where  there  is  found  to  be 
any  undue  narrowing  of  the  bony  passage,  and  subse- 
quently retaining  the  ground  thus  gained,  by  the  wearing 
of  a  leaden  style.  The  presence  of  this  wire  does  not 
interfere  at  all  with  other  forms  of  treatment,  which  are 
often  necessarily  employed  at  the  same  time ;  it  allows  the 
passage  downward  of  the  tears,  quite  as  effectually  when 
it  is  solid  in  form,  as  when  grooved,  and  can  also  be  more 
easily  cleaned.  It  is  always  an  advantage  to  have  the 
style  in  as  soft  a  condition  as  possible,  because  then  it  ac- 
commodates itself  more  readily  to  the  shape  of  the  pas- 
sages, consequently  giving  rise  to  less  irritation,  and  is 
also  more  comfortable  for  the  patient  to  wear,  a  point 
which  should  always  be  considered  as  of  great  impor- 
tance. This  softening  is  very  easily  accomplished  by 
boiling  the  style  or  piece  of  lead  wire  in  water  for  a  few 
minutes. 

The  new  procedure  which  I  have  described  is,  of  coarse, 
only  applicable  to  those  cases  so  frequently  met  with,  in 
which  there  is  distinct  narrowing  of  the  bony  lumen  of  the 
nasal  canal.  In  those  instances  where  the  lining  of  mu- 
cous membrane  alone  is  at  fault,  either  from  congestion  or 
hypertrophy,  one  must  still  advocate  the  use  of  sounds, 
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passed  in  gradually  increasing  sizes,   and  combined  with 
the  wearing  of  a  style. 

The  system  here  described  of  so  rapidly  and  easily  mak- 
ing a  clean-cut  passage,  of  any  desired  caliber  which 
may  be  found  necessary,  for  the  downward  conveyance  of 
lachrymal  secretion,  must  undoubtedly  replace  in  ophthal- 
mic surgeons  hands,  the  customary  practice  hitherto  em- 
ployed, of  trying  to  increase  the  lumen  of  the  bony  canal 
by  the  passage,  more  or  less  forcibly,  of  successive  sizes 
of  probes;  the  latter  cannot  be  successfully  accomplished 
except  by  fracture  of  bony  structures  or  other  injury,  dis- 
turbing the  anatomical  relation  of  parts,  and  entailing  a 
certain  degree  of  reactionary  inflammation,  with  increased 
tendency  to  cicatrization,  and  consequent  contraction,  or 
subsequent  malposition  of  the  disturbed  parts.* 

*  Reference  to  the  proportions  of  the  nasal  duct  and  canal,  maybe 
found  in  Quain's  Anatomy.  1896:  also  in  a  paper  laid  by  Dr.  Samuel 
Theobold,  before  the  8th  Internat.  Ophth.  Congress. 


THE  VISUAL  EFFECT  OF  THE  REMOVAL   OF   THE 
LENS  IN  HIGH  DEGREES  OF  MYOPIA. 

By  Dr.  Maximilian  Salzmann. 

DOCEN'T  OF  OPHTHALMOLOGY  IK   THE    UXIVERSITV   OF   VIEX.VA. 

(Illustrated.) 

"When  we  remove  an  opaque  lens  from  an  eye,  we  do  it 
only  for  the  purpose  of  obtaining  a  clear  pupil;  we  disre- 
gard the  various  changes  the  operation  will  produce  on 
the  dioptric  system.  Up  to  the  year  1890,  total  or  partial 
opacity  of  the  lens  was  the  only  indication  for  its  removal. 
In  1890  another  indication  was  brought  forward  by  Fukala, 
viz :  To  needle  the  lens  for  the  cure  of  high  degrees  of 
myopia. 

It  was  long  known  that  a  cataract  operation  performed 
on  a  highly  myopic  eye  enables  the  patient  to  see  distant 
objects  without  glasses  much  better  than  he  could  see 
them  before  in  his  myopic  condition.  But  all  oculists 
thought  the  risk  of  the  operation  too  great  in  comparison 
with  the  benefit  to  be  derived  from  a  change  of  refraction. 
Only  after  the  introduction  of  antiseptics  was  it  permis- 
sible to  endeavor  to  obtain  the  great  advantage  that  the 
removal  of  a  clear  lens  appeared  to  promise  in  cases  of 
a  high  degree  of  myopia.  It  also  became  a  matter  of 
special  interest  to  study  the  changes  the  operation  causes 
in  the  refraction,  the  retinal  image,  the  circles  of  diffus- 
ion, etc.,  the  more  so,  as  Fukala  had  already  observed  in 
his  first  cases,  that  these  changes  were  far  greater  than 
had  been  expected. 

The  present  paper  is  a  result  of  this  study.  It  will  show 
with  what  degree  of  accuracy  we  can  make  a  prognosis  of 
the  operation,  and  what  rules  for  practice  we  may  deduce 
from  theoretical  considerations. 

The  removal  of  the  lens : 

1,  diminishes  the  refraction  of  the  eye. 

2,  increases  the  size  of  the  retinal  image. 

3,  brings  the  pupil  nearer  to  the  retina. 

4,  eliminates  all  irregularities  due  to  the  refraction  of 
the  lens. 

*For  more  details  I  must  refer  tlie  reader  to  the  handbooks  on 
Ophthalmology  and  Phj-siological  Optics. 
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5,  destroys  the  faculty  of  accommodation. 

The  dioptric  system  of  the  normal  eye*  has  two  princi- 
pal planes,  of  which  the  second  is  situated  about  2  mm. 
behind  the  apex  of  the  cornea,  and  two  nodal  points  very 
near  the  posterior  pole  of  the  lens  and  the  center  of  curv- 
ature of  the  cornea.  If  the  lens  is  removed,  refraction 
takes  place  only  on  the  anterior  surface  of  the  cornea  (its 
posterior  surface  has  so  little  influence  on  refraction  that 
we  may  neglect  it  for  practical  purposes).  The  lensless 
eye  is  therefore  represented  by  a  single  refracting  surface, 
and  the  principal  plane  (there  is  only  one  in  a  single  sur- 
face) must  coincide  with  the  apex  of  the  refracting  sur- 
face, the  nodal  point  with  its  center  of  curvature. 

Removal  of  the  lens,  therefore,  will  not  only  increase 
the  focal  length  of  the  eye,  but  will  also  displace  the 
(second)  principal  plane  and  the  (second)  nodal  point. 
In  the  schematic  eye  the  former  is  advanced  about  2  mm., 
the  latter  brought  0.4  mm.  backward.  This  displacement 
is  of  great  influence  on  the  refraction  after  the  operation. 
The  loss  of  refraction  produced  by  the  removal  of  the  lens 
increases  with  the  length  of  the  optic  axis,  if  the  refraction 
before  and  after  the  operation  is  calculated  from  the  cor- 
responding principal  plane;  it  diminishes  with  the  length 
of  the  optic  axis,  if  the  refraction  is  calculated  each  time 
from  the  nodal  point.*  The  variability  of  the  loss  of  re- 
fraction is  greater,  when  calculated  from  the  principal 
plane,  than  when  calculated  from  the  nodal  point,  because 
the  displacement  of  the  principal  plane  is  greater  than 
that  of  the  nodal  point. 

If  the  dioptric  system  itself  is  not  normal,  if,  for  in- 
stance, the  radius  of  the  cornea  is  unusually  large,  or  the 
distance  of  the  lens  from  the  cornea  unusually  great,  (the 
anterior  chamber  unusually  deep)  then  also  the  displace- 
ment of  the  principal  plane  will  be  greater,  and  the  loss  of 
refraction  will  be  even  more  variable  than  in  the  sche- 
matic eye.  But  whatever  the  condition  of  the  optic  sys- 
tem may  be,  the  displacement  of  the  nodal  point  will 
always  be  less  than  the  displacement  of  the  principal 
plane.  It  is  therefore  advisable  to  measure  the  refraction 
of  the  myopic  eye,  to  be  operated  upon,  from  the  nodal  point, 
because  the  unavoidable  error  due  to  the  inconstancy  of 

*Compare  Schon's  paper  in  Centralhlatt  f.  praktische  Augen- 
heilkunde,  January,  1897,  and  my  paper  in  Archie  f.  Angenheilkunde 
von  Kuapp  und  Sehweigger,  Vol.  XXXIV. 
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the  loss  of  refraction  is  least  in  this  method  of  calculation. 

But  where  is  the  nodal  point  of  the  myopic  eye?  It 
almost  coincides  with  the  center  of  curvature  of  the  cor- 
nea. If  we  know  the  radius  of  the  cornea  and  the  dis- 
tance of  the  correcting  glass  from  the  apex  of  the  cornea 
(which  can  easily  be  measured),  we  have  only  to  add  these 
two  to  the  focal  distance  of  the  correcting  glass,  and  the 
sum  will  give  the  distance  of  the  far  point  from  the  nodal 
point  as  correctly  as  it  is  possible  to  obtain  it.  The  in- 
verse of  this  sum  will  indicate  the  true  degree  of  myopia 
(measured  from  the  nodal  point)  and  must  be  the  base  of 
our  further  calculations  and  operative  treatment. 

The  loss  (R)  of  refraction  (/,  e.  the  number  of  dioptrics, 
which  must  be  subtracted  from  the  true  degree  of  myopia 
to  get  the  refraction  after  the  operation),  now  depends 
upon  the  posterior  focal  distance  of  the  cornea  (fa),  the 
distance  of  the  first  principal  plane  of  the  lens  from  the 
cornea  (d),  the  focal  distance  of  the  crystalline  lens  (F) 
and  slightly  varies  with  the  length  of  the  optic  axis.  If 
we  neglect  the  last,  the  loss  of  refraction  is  found  by  the 
following  formula : 

R  =  fa— d* 


f,  F 


In  the  schematic  eye  (of  Tscherning)  the  value  of  R 
equals  about  13.5  dioptrics.  An  increase  of  the  focal  dis- 
tance of  the  cornea  (flat  cornea)  increases  the  loss  of  re- 
fraction also;  a  deeper  anterior  chamber  on  the  contrary 
diminishes  the  loss  of  refraction,  and  a  smaller  focal  dis- 
tance (a  higher  refractive  power)  of  the  lens  increases  the 
loss  of  refraction.  A  flat  cornea  and  a  deep  anterior 
chamber  will  more  or  less  neutralize  each  other  in  their 
effects  on  the  loss  of  refraction,  whereas  a  flat  cornea  and 
a  shallow  anterior  chamber  will  sum  up  in  their  effects. 

To  make  an  exact  prognosis  of  the  operation  in  a  partic- 
ular case  of  high  degree  of  myopia,  we  must  riot  only  de- 
termine the  degree  of  refraction  in  the  manner  explained 
above,  but  we  must  also  know  the  focal  distance  of  the 
cornea,  the  depth  of  the  anterior  chamber,  and  the  focal 
distance  of  the  lens. 

The  focal  distance  of  the  cornea,  as  well  as  the  radius 
of  its  curvature,  can  be  deduced  from  the  refraction  of  the 

*  This  formula  is  obtained  by  transformation  of  the  formula  11.  of 
my  paper  in  Knapp-Schweigger's  Archiv. 
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cornea.  The  ophthalmometer  of  Javal  (or  Kagenaar)  in- 
dicates the  refraction  of  the  cornea,  i.  e.  the  inverse  of  the 
anterior  focal  distance  (f^.)  Now  to  get  the  radius  (r),  we 
have  to  divide  0.3365  by  the  refractive  power  of  the  cor- 
nea (D  =  1  )  according  to  the  formula 

T  =  i,    (n  — 1)   =  n  — 1  =  0.3365 
D  ~~D~ 

and  to  calculate  the  posterior  focal  distance  (f^, )  of  the 
cornea,  we  have  to  divide  1.3365  by  the  corneal  refraction 
according  to  the  formula, 

f^  =  nfi  =  n  =  1.3365 
D  D 

The  anterior  chamber  also  can  be  roughly  measured  by 
means  of  the  ophthalmometer;  only  to  do  so,  it  is  neces- 
sary to  have  Antonelli's*  scale  at  the  foot  of  the  instru- 
ment. The  prisms  are  removed  from  the  tube  of  the  in- 
strument in  order  to  get  a  single  and  more  intense  image, 
and  a  lamp  is  placed  near  the  eye  to  be  examined  in  such 
a  manner  as  to  throw  its  light  on  the  iris  and  to  cause  a 
contraction  of  the  pupil.  The  patient's  head  is  carefully 
fixed  by  an  assistant. 

I  then  proceed  in  the  following  way :  1  first  focus  the 
image  reflected  from  the  cornea,  (viz :  the  image  of  the 
white  figures  on  the  arc).  As  the  cornea  is  a  convex 
mirror,  the  reflected  image  is  virtual  and  behind  the  apex 
of  the  cornea.  Now,  the  distance  of  the  object  (the  arc  of 
the  instrument)  from  the  cornea  is  so  great  in  comparison 
to  the  corneal  radius,  that  the  reflected  image  may  be 
considered  as  lying  in  the  catoptic  focus  of  the  cornea, 
that  is  one-half  of  the  length  of  the  corneal  radius  behind 
the  apex  of  the  cornea,  that  is  one-half  of  the  length  of 
the  corneal  radius  behind  the  apex  of  the  cornea.  In  a 
normal  eye  with  8  mm.  radius  of  the  cornea  the  reflected 
image  is  4  mm.  behind  the  apex  of  the  cornea. 

I  then  focus  the  pupillary  margin  of  the  iris.  The  iris 
does  not  appear  in  its  real  place,  but  seems  slightly  mag- 
nified and  a  little  advanced  by  the  refraction  of  the  cornea. 
(If  the  anterior  chamber  is  3.6  mm.  deep,  it  will  appear 

*Antonelli  {Archires  cf  Ophtalmologie,  XL,  page  529,)  used  it  to 
measure  the  degree  of  exophthalmos. 
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only  3.2  mm.  deep,  with  a  normal  radius  of  the  cornea  of 
8  mm) .  The  scale  at  the  foot  of  the  instrument  will  give 
the  distance  between  the  position  of  the  reflected  image  of 
the  cornea  and  the  apparent  position  of  the  iris.  In  a  nor- 
mal eye  the  instrument  must  be  drawn  backward  about  1 
mm.  to  get  a  distinct  image  of  the  pupillary  margin  after 
having  focused  the  reflected  image  of  the  cornea.  In 
highly  myopic  eyes  I  often  found  the  reflected  image  and 
the  pupillary  margin  in  the  same  plane,  or  almost  so ;  this 
always  indicates  a  deep  anterior  chamber. 

Of  course  this  method,  like  all  other  methods  of  meas- 
uring the  anterior  chamber,  only  gives  the  apparent  depth 
of  it.     The  true  depth  can  be  found  by  the  formula 

]_  =  ±+  J_ 

b         fo        na 
wherein  b  indicates  the  true  depth,  f2  the  posterior  focal 
distance  of  the  cornea,  n  the  index  of  refraction  of  the 
aqueous  humor   (1.3365),  a  the  apparent  depth  of  the  an- 
terior chamber,  as  obtained  by  the  method  just  described. 

It  is  not  always  necessary  to  calculate  the  true  depth  of 
the  anterior  chamber;  with  some  practice  it  can  be  esti- 
mated with  sufficient  accuracy.  In  making  such  an  esti- 
mate the  observer  should  not  forget,  that  a  less  curved 
cornea  produces  a  greater  difference  between  the  true  and 
the  apparent  depth  of  the  anterior  chamber,  than  a  more 
curved  one. 

Thus  far,  the  examination  of  the  eye  to  be  operated  on 
may  be  made  with  the  instruments,  ordinarily  at  the  dis- 
posal of  the  oculist.  But  the  determination  of  the  focal 
distance  of  the  lens  necessitates  the  use  of  the  ophthalmo- 
meter of  V.  Helmholtz,  the  manipulation  of  which  requires 
particular  skill,  and  a  considerable  knowledge  of  math- 
ematics. For  the  ordinary  practicing  oculist  it  is  then  im- 
possible to  determine  the  refractive  power  of  the  lens. 

Hence,  it  is  evident  that  a  good  deal  of  uncertainty  at- 
taches to  our  prognosis.  All  our  calculations  are  based  on 
a  normal  refractive  power  of  the  lens.  When  Fukala  pub- 
lished the  results  of  his  first  operations,  he  thought  that 
an  increased  refractive  power  of  the  lens  is  common  in 
high  degrees  of  myopia,  because  the  loss  of  refraction 
after  the  operation  for  myopia  is  so  much  greater  than  it 
is  after  the  extraction  of  a  cataract  from  an  emmetropic 
eye.      But    Sch<>n  has  shown  that  the  variability  of  the 
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loss  of  refraction,  due  to  the  elongation  of  the  optic  axis, 
explains  most  of  these  cases.  Nevertheless,  there  are 
cases  in  which  the  refractive  power  of  the  lens  is  in- 
creased, most  probably  because  its  surfaces  are  more 
curved.  We  are  justified  in  assuming  this,  when  the  loss 
of  refraction  is,  after  considering  all  other  things  that  may- 
be of  influence,  uncommonly  great;  but  we  have  no 
means  of  arriving  at  certainty  in  this  matter  before  the 
operation.  Yet  the  unquestionably  reliable  observations 
made  up  to  the  present  time  of  abnormal  lens  refraction 
and  theoretical  considerations,  permit  us  to  assume  that 
ouhi  an  increased  refractive  power  (a  shorter  focal  dis- 
tance) of  the  lens  is  likely  to  be  found.  An  abnormal  re- 
fractive power  of  the  lens,  therefore,  can  considerably 
increase  the  loss  of  refraction,  but  it  is  not  liicely  to  dimin- 
ish it.  Our  calculation  then  gives  us  the  /dg/tesf  degree  of 
refraction  to  be  expected  after  the  operation,  and  leaves 
the  possibility  of  even  a  much  less  degree  (less  myopia  or 
greater  hypermetropia.) 

The  prognosis  of  the  operation  will,  therefore,  be  best  at 
all  events  in  the  highest  degree  of  myopia.  Our  calcula- 
tion shows  that  in  these  a  certain  degree  of  myopia  will  be 
left.  In  cases  in  which  the  loss  of  refraction  turns  out 
greater  than  we  calculated  in  advance,  the  patients  may 
become  emmetropic,  or  slightly  hypermetropic;  but  if  we 
operate  for  a  myopia  of  about  14  dioptrics  which  will,  ac- 
cording to  the  theory,  be  transformed  into  emmetropia,  we 
must  not  forget,  that  possibly  also,  a  rather  high  degree  of 
hypermetropia  may  result. 

The  patient  suffering  from  a  high  degree  of  myopia  has 
to  choose  between  a  complicated  treatment,  including  two 
or  three  operations,  which  will  keep  him  from  his  work  for 
several  weeks,  or  even  months,  and  the  simple  fitting  of 
glasses.  He  will  of  course  choose  the  former,  only  if  it 
will  enable  him  to  see  distinctly  without  glasses.  He 
will  be  in  the  condition  best  adapted  for  our  modern  occu- 
pations, if  after  the  operation  a  slight  degree  of  myopia 
(about  2  to  3  dioptrics)  still  remains. 

The  acuteness  of  vision  is  increased  by  the  operation. 
This  is  due  partially  to  the  larger  retinal  images  of  distant 
objects  the  eye  has  after  the  operation.  If  the  myopic 
eye  looks  at  a  distant  object  through  its  correcting  glass, 
the  posterior  nodal  point  is  thrown  backward,  and  the 
more  so,  the  stronger  the  correcting  glass,  and  the  farther 
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it  is  placed  from  the  eye.  The  posterior  nodal  point  re- 
mains in  its  normal  position  when  the  eye  looks  at  an  ob- 
ject within  its  natural  range  of  accommodation.  The  size 
of  the  retinal  image  is  proportional  to  the  distance  of  the 
nodal  point  from  the  retina.  The  retinal  image  is,  there- 
fore, comparatively  smaller  when  the  correcting  glass  is 
used.  After  the  operation  the  nodal  point  (very  nearly) 
retains  its  former  position.  The  retinal  image  will  conse- 
quently be  of  the  same  size  as  it  was  before  without  the 
glass,  therefore,  the  acuteness  of  vision  after  the  oper- 
ation .should  be  the  same  as  the  acuteness  of  vision  that 
existed  within  the  natural  range  of  accommodation  before 
the  operation,  that  is,  the  same  as  the  relative  acuteness 
of  vision  (Donders). 

We  have  no  means  of  determining  directly  the  relative 
acuteness  of  vision  before  the  operation,  because  our  test- 
types  are  much  too  large  for  the  short  distance  in  which 
the  highly  myopic  eye  is  able  to  see.  But  we  can  easily 
calculate  it  from  the  distance  of  the  correcting  glass  from 
the  nodal  point.  If  d  is  this  distance,  Vr  the  relative,  Va 
the  absolute  acuteness  of  vision,*  and  \  the  focal  distance 
of  the  correcting  glass,  we  have  the  proportion : 
Vr   :  Va  =  y  +   d    :  —  y 

In  the  cases  in  question,  when  the  correcting  glasses 
occupy  their  usual  position,  the  value  of  Vr  :  Va  equals 
about  1.5.  This  value  will,  of  course,  increase,  when  d 
becomes  larger,  viz.,  when  the  nodal  point  is  farther  back, 
or  when  the  corneal  radius  is  larger. 

All  we  have  said,  however,  does  not  explain  the  great 
improvement  of  vision  that  has  been  observed  in  so  many- 
cases  after  the  operation.  I  do  not  allude  to  those  for 
which  even  a  tenfold  improvement  of  vision  has  been 
claimed;  they  will  hardly  bear  accurate  analysis.  But 
cases  of  a  twofold  and  threefold  improvement  of  vision 
have  been  observed  by  so  many  operators,,  and  under  cir- 
cumstances so  different,  that  they  cannot  be  called  in 
question.  Other  physical  conditions,  therefore,  must  be 
of  influence  besides  the  size  of  the  image. 

Increased  brightness  (intensity)  of  the  retinal  image 
cannot  be  one  of  these  conditions,  for  it  always  remains 
the  same,  as  Leber!  has  recently  shown.     It  is  true,   that 

*That  is,  the  acuteness  of  vision  for  distant  objects  when  the  error 
of  refraction  has  been  corrected. 
tArchiv.  f.  OphtalmoL.  XLIII.  1,  page  218. 
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a  larger  pencil  of  rays  of  light  falls  into  the  operated  eye, 
but  the  retinal  image  is  larger  in  the  same  proportion. 
Tchanz*  has  called  attention  to  another  fact  that  may 
perhaps  be  of  great  influence-  The  aphakic  eye  is 
practically  formed  only  of  one  refracting  surface,  with  a 
homogeneous  medium  behind  it,  whilst  in  the  eye  with  its 
lens  three  surfaces  and  two  media  are  present,  and  be- 
sides, the  lens  substance  is  formed  of  different  layers, 
each  of  which  has  a  radiating  structure.  We  know  that 
the  irregularities  which  appear  in  the  circle  of  diffusion 
and  cause  the  physiological  polyopia  (Donders)  are  due  to 
this  structure  of  the  lens.  So  far  as  my  experience  goes, 
subjective  astigmatism  which  does  not  correspond  with 
the  ophthalmometric  examination,  is  rather  often  found  in 
eyes  with  high  degrees  of  myopia.  Myopic  patients  also 
obtain  their  maximum  of  vision  with  a  glass  weaker  than 
their  real  degree  of  myopia  (as  found  by  the  shadow  test 
for  instance)  would  require.  This  shows  (compare  my 
paper  on  the  vision  in  diffusion  circles! )  that  the  function 
of  the  retina  is  much  better  than  we  estimate  it  to  be  by 
our  test,  and  that  there  must  be  some  irregularity  of  re- 
fraction that  produces  diffusion  circles  and  cannot  be  cor- 
rected by  glasses. 

In  removing  the  lens  we  probably  remove  the  source  of 
these  irregularities  of  refraction.  The  vision  is  improved, 
therefore,  partly  by  increasing  the  size  of  the  retinal 
images,  partly  by  simplifying  the  dioptric  system.  Adopt- 
ing this  explanation,  we  need  not  take  refuge  in  the  view 
of  V.  Hippel,  that  the  function  of  the  retina  is  improved, 
or  in  the  view  of  Fukala,  that  the  vision  for  distance  be- 
comes better  by  exercise. 

The  aphakic  eye  is  entirely  destitute  of  accommodative 
power.  Though  sometimes  a  certain  small  range  of  ac- 
commodation may  be  observed,  a  careful  examination 
always  shows,  that  this  depends  only  on  the  faculty  of 
seeing  in  circles  of  diffusion.  I  cannot  enter  into  the 
theory  of  this  faculty  here,  and  I  must,  therefore,  refer  the 
reader  who  is  interested  in  this  subject  to  my  paper  be- 
fore referred  to.  I  will  state  one  fact  only:  The  possibil- 
ity of  distinguishing  objects,  that  form  no  distinct  images 
on  the  retina,  does  not  depend  only  upon  the  size  of  the 

*Archiv.  f.  Ophtnlmol.  XLI.  1.  page  109. 

^ArcMv.f.  Ophtahnol.  XXXIX.  2,  page  83,  and  XL.  5,  page  102. 
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circles  of  diffusion,  but  also  upon  their  distances  from  each 
other  on  the  retina. 

The  following  diagram  shows  how  two  pupils,  one  in  the 
principal  plane  and  the  other  behind  it,  produce  circles  of 
diffusion  of  the  same  size,  but  of  different  distances  from 
each  other. 


Let  A  and  B  be  two  luminous  points,  and  A'  and  B^  their 
images.  If  the  pupil  is  in  Pi  (the  principal  plane)  the 
pencil  of  rays  uniting  in  B^  is  CDB'.  If  the  pupil  is  in 
P2  (it  must  be  a  little  smaller  there  to  get  the  same  size  of 
diffusion  circles)  the  pencil  of  rays  uniting  in  B'  will  be 
EFBS  which  forms  a  larger  angle  with  the  pencil 
CDA^  than  the  pencil  CDB^  forms  with  it.  If  the  retina  is 
in  R,  the  diffusion  circles  will  be  farther  apart  with  a  pupil 
in  Pi,  than  with  a  pupil  in  Pi.  This  position  of  the  retina 
corresponds  to  myopic  refraction.  The  reverse  would 
take  place  if  the  retina  were  in  front  of  the  points  A'  and 
B'  corresponding  to  hypermetropic  refraction. 

The  conclusion  we  can  draw  from  this  diagram  is :  As 
regards  the  vision  without  glasses  an  aphakic  eye  with 
myopic  refraction  can  see  comparatively  better  than  an 
aphakic  eye  with  hypermetropic  refraction. 

Everything  considered,  we  must  say  that  the  most  desir- 
able effect  to  be  realized  by  the  removal  of  the  lens  for  my- 
opia consists  not  in  making  the  eye  emmetropic,  but  in  leav- 
ing it  slightly  myopic  (by  2  to  3  dioptrics).  Patients  in 
whom  this  result  has  been  obtained  will  see  sufficiently 
well  at  very  great  distances,  even  without  glasses ;  at  the 
distance  of  from  50  to  33  cm.  they  will  see  quite  distinctly, 
and  at  shorter  distances  also  they  will  be  able  to  see  mod- 
erately well  by  making  use  of  the  faculty  of  seeing  in 
diffusion  circles,  a  faculty  that,  according  to  the  observa- 
tions that  have  hitherto  been  made,  is  developed  to  a  high 
degree  in  myopic  eyes.  Such  patients,  though  they  have 
no  accommodation  at  all,  can  get  along  very  well  without 
glasses.     Not  so  with  patients  that  have  become  emme- 
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tropic  after  the  operation ;  their  diffusion  circles  are  too 
large  to  permit  of  reading,  and  they  are  obliged  to  use 
glasses. 

One  thing  we  should  never  forget  when  we  advise  a 
patient  to  be  operated  upon  for  myopia,  and  that  is,  that  the 
operation  will  improve  his  sight  for  distance,  but  impair 
it  for  near  objects.  For  it  must  be  regarded  as  an  impair- 
ment of  vision  to  be  obliged  to  wear  glasses  in  an  occupa- 
tion in  life  which  could  be  followed  before  the  operation 
without  the  use  of  glasses.  And  even  glasses  will  not 
adapt  eyes  operated  upon  for  myopia  for  so  short  a  distance 
as  was  their  previous  far  point,  and  accordingly  such  eyes 
will  not  be  able  to  make  out  minute  objects  as  well  as 
they  could  before.  Persons  whose  occupation  requires 
them  to  use  their  eyes  almost  entirely  on  close  objects, 
will  derive  but  little  benefit  from  the  operation  for  myopia; 
indeed,  some  such  cases  are  known  who  regret  bitterly 
the  loss  of  their  near  vision. 

On  the  other  hand,  there  are  persons  that  by  their  posi- 
tion in  life  are  at  a  great  disadvantage  in  consequence  of 
myopia,  and  on  whom  the  operation  will  confer  a  great 
benefit,  the  extent  of  which  we  are  unable  to  estimate  ac- 
curately. In  no  operation,  perhaps,  should  the  social  and 
educational  condition  of  the  patient  be  so  carefully  taken 
into  consideration  as  in  the  one  in  question.  It  would  be 
a  great  mistake  to  base  the  indications  for  the  operation 
solely  upon  a  certain  degree  of  refraction.  But  above  all, 
the  oculist  should  bear  in  mind,  never  to  operate  in  cases 
of  too  low  a  degree  of  myopia. 


PARTIAL  DETACHMENT  OF  THE  SUPERO-TEMPO- 
RAL  VEIN  OF  THE  RETINA. 
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In  the  Ardiives  of  OphthalmoJogi/,  Vol.  XXV.,  No.  1,  p. 
106,  I  reported  a  case  where,  as  the  result  of  choroido- 
retinitis,  there  existed  a  partial  detachment  of  the  infero- 
nasal  retinal  artery.  In  the  following  case  there  exists  a 
partial  detachment  of  the  supero -temporal  vein,  together 
with  some  of  its  branches,  and  the  accompanying  intra- 
ocular changes  seem  to  throw  some  light  upon  the  mechan- 
ism of  the  production  of  partial  vascular  detachments. 

Mr.  G.,  aged  32,  had  in  0.  D.,  in  1891,  an  inflammation  whioli  re- 
sulted in  the  loss  of  useful  vision.  He  first  came  under  my  observ- 
ation on  July  15th,  1895,  having  then  for  the  past  four  or  five  days 
noticed  a  small  moving  body  before  the  left  eye  which,  up  to  this 
time,  had  given  him  no  trouble.  Examination  of  this  eye  revealed 
half  way  between  the  disc  and  macula  a  small  hemorrhage  from 
the  macular  artery  from  the  disc,  together  with  slight  oedema  of  the 
retina,  about  the  seat  of  the  hemorrhage.  There  was  also 
uoticable  oedema  in  the  region  of  the  macula.  Vision  i^/as-  Examin- 
ation of  0.  D.  revealed  extensive  retinal  degeneration,  together 
with  a  small  and  a  large  opacity  in  the  vitreous.  These  opacities 
being  evidently  the  result  of  hemorrhage  and  the  vision  useless.  No 
minute  examination  was  made  of  them.  Under  treatment  the  acute 
inflammatory  symptoms,  0.  S.,  disappeared,  and  the  vision  returned 
to  normal. 

In  March,  1896,  Mr.  G.  again  had  trouble  with  the  left  eye.  At 
this  time  there  existed  oedema  about  the  seat  of  the  former  hemor- 
rhage, together  with  hemorrhages  and  oedema  from  two  branches  of 
the  supero-temporal  vein;  central  vision  was  very  little  interfered 
with.  This  trouble  again  disappeared  under  treatment.  Our 
patient  was  again  seen  in  October,  1896.  At  this  time,  almost  cen- 
trally in  the  vitreous,  was  a  faint  cloud  consisting  of  fine  dust-like 
opacities.  The  origin  of  this  could  be  seen  in  an  inflamed  spot, 
occupying  the  lower  and  outer  third  of  the  disc.  Here  there  were 
minute  hemon-hages  with  oedema.  No  trace  could  be  found  in  the 
fundus,  either  of  the  old  inflammation  or  of  other  newly  inflamed 
areas  in  the  retina.  Being  at  this  time  specially  interested  in  the 
after  history  of  intra-ocular  hemorrhages,  I  carefully  examined  the 
condition  of  0.  D.  The  most  noticeable  features  were  two  opacities 
in  the  vitreous;  one,  situated  directly  behind  the  lens,  was  of  the 
usual  non-refracting  cob-web  variety  to  be  seen  in  old  cases  of  de- 
generated vitreous,   and  differed  entirely  in  appearance  from  the 
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fixed  one  about  to  be  described.  The  fact  that  thi.s  second  opacity- 
was  immovable  showed  that  we  had  not  to  do  with  fluid  vitreous. 
Highly  refractive,  it  was  under  bright  illumination  of  almost  snowy 
whiteness,  resembling  in  color  and  appearance  a  fleecy  cloud, 
such  as  is  at  times  seen  m  a  clear  sky  (see  the  accompanying  illus- 
tration ) .     The  surface  of  this  opacity  could  be  distinctly  seen  with 


Partial  Detachment  of  Supero-Temporal  Ketinal  Vein. 

a  +  8  D.  It  was  very  irregular  in  shape,  having  several  long  pro- 
jections, in  color  and  appearance  similar  to  the  main  body.  These 
projections  had  free  ends  in  the  vitreous.  As  the  lenses  in  the 
ophthalmoscope  were,  one  by  one,  changed  through  the  scale  from 
+  8  D.  to  O.,  at  the  same  time  making  the  patient  change  the  posi- 
tion of  his  eye  slightly,  it  could  be  seen  that  this  white  Vjody  in  the 
vitreous,  large  at  the  top,  was  connected  with  the  fundus  by  four 
roots,  calling  to  mind  the  pictures  of  the  banyan  tree.  Each  root 
terminated  in  a  vein.  On  examining  the  course  of  the  supei'ior 
temporal  vein  from  the  disc  toAvard  the  periphery,  the  vein  could 
be  seen  to  lie  in  the  retina  up  to  its  third  bifurcation,  which  was 
situated  slightly  external  to  and  considerably  above  the  region  of 
the  macula.  Beyond  its  third  bifurcation  the  vein  was  seen  to  leave 
the  retina  and  come  directly  forward  into  the  vitreous  as  the  trunk 
of  the  opacity.  Shortly  atter  leaving  the  retina  it  was  markedly 
thinned  and  surrounded  by  a  broad  white  sheath  three  or  four 
times  its  own  diameter,  in  color  and  appearance  identical  with  the 
large  opacitj^  above  mentioned.  This  vein,  surrounded  by  its 
sheath,  could  be  traced  to  a  point  beneath  the  center  of  the  summit 
of  the  opacity,  from  which  point  there  extended  at  different  angles, 
downward  into  the  retina,  two  white  projections,  both  of  which 
bifurcated  before  it  reached  the  retina.  In  the  center  of  each  of 
these  projections  could  be  seen  a  dark  streak,  which  was  a  branch 
of  the  supero-temporal  vein.  After  entering  the  retina  these  attenu- 
ated veins  could  be  followed  for  a  considerable  distance. 

TJie  retina  teas  nowhere  detached,  and  could  be  seen  in  its  normal 
position  betireen  the  ascending  and  descending  projections  above  referred 
to,  and  beyond  them  as  far  as  the  visible  limits  of  the  fundus.     The 
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picture  presented  by  the  fundus  itself  is  the  result,  probably,  of 
repeated  heniorrhagres  caused  by  disease  of  the  retinal  vessels.  The 
veins,  it  would  seem,  are  chiefly  the  seat  of  these  degenerations. 
The  temporal  half  of  the  retina  is  the  part  in  which  most  changes 
have  taken  place.  About  the  macula  can  be  seen  very  minute 
whitish  areas;  these  areas  are  very  much  smaller  than  are  seen  in 
cases  of  acute  albuminuric  retinits.  Over  this  whole  half  of  the 
fundus  there  has  been  much  disturbance  of  the  retinal  pigment, 
although  in  only  a  few  places  has  it  been  massed  so  as  to  form  black 
blotches,  and  these  are  small.  There  is  no  atrophy  of  the  choroid. 
In  two  or  three  places  there  are  striations  in  the  retina.  The  most 
marked  one  of  these  lies  in  the  inferior  half  of  the  fundus.  It  is 
about  three  or  four  Ods  in  length.  It  crosses  the  fundus  trans- 
versely; in  general,  it  is  about  the  width  of  the  inferior  retinal 
vein;  it  is  largest  at  the  external  end  where  there  is  a  dilatation; 
there  exists,  also  a  dilatation  about  its  middle;  in  color  it  is  a  light 
gray;  there  is  a  slight  deposit  of  pigment  along  its  edges,  with  evi- 
dences that  there  have  been  disturbances  in  the  adjacent  retina; 
this  streak,  and  a  larger  one  similar  to  it,  though  less  well  defined, 
and  which  is  to  be  found  between  the  macula  and  the  disc,  lie  be- 
neath the  retinal  vessels  and  resemble  certain  of  the  striations 
mentioned  by  Holden  in  his  article  on  Tlte  Hemorrhagic  Origin  of  the 
Striated  Affections  of  the  Retina  (Arch.  Ophth.,  Vol.  XXIV,  p.  14). 
The  health  of  Mr.  G.  is  excellent,  examinations  failing  to  i-eveal  any 
evidences  of  kidney,  heart,  or  other  disease. 

We  have  here  a  case  of  disease  of  the  retinal  vessels, 
in  which  there  has  resulted  a  forcing  forward  of  a  segment 
of  a  vein  with  its  branc-hes  into  the  vitreous.  Considera- 
tion of  the  condition  here  found  seems  to  explain  how  a 
partial  detachment  of  a  vessel  without  detachment  of  the 
retina  can  occur.  Hemorrhage  from  a  large  vessel  takes 
place  in  considerable  quantity,  and  thus  a  rent  is  made 
in  the  overlying  retina  and  hyaloid.  The  blood  accumu- 
lating about  and  behind  the  vessel  forces  the  latter  through 
this  rent  forward  into  the  vitreous.  The  hemorrhagic  ex- 
trayasation,  save  the  fibrinous  portion,  is  later  absorbed. 
The  fibrin  remaining  about  the  vessel  and  attached  to  it 
prevents  the  return  of  the  vessel  to  its  bed  as  absorption 
of  the  hemorrhage  proceeds.  In  the  case  where  I  re- 
ported a  partial  detachment  of  a  retinal  artery,  I  was 
willing  to  refer  the  detachment,  in  part  at  least,  to  the 
motion  communicated  to  the  vessel  by  the  passage  of 
blood  through  it.  This  explanation  seems  inapplicable  in 
the  case  of  the  vein.  In  a  P.  S.  to  my  former  article  the 
suggestion  was  made  that  possibly  a  part  of  the  retina 
had  originally  been  detached  and  had  afterward  become 
re-attached,  leaving  the  artery  separated.  This  sugges- 
tion was  brought  up  by  the  choroidal  involvement  in  the 
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former  case.  I  now  think  these  hypotheses  wrong,  and 
that  the  above  case  offers  the  true  explanation  of  par- 
tial detachment  of  the  retinal  vessels,  whether  veins  or 
arteries.  It  is  to  be  noted  further  that  in  the  case  of  the 
artery  the  lumen  of  the  detached  portion  remained  patent, 
■while  in  the  case  of  the  vein  the  detached  portion  atro- 
phied, the  remaining  portion  of  the  vein  remaining  per- 
vious. The  existing  condition  is  very  well  shown  in  the 
illustration  made  by  Dr.  John  W.  Brodnax,  of  Manchester, 
Va.  The  fibrin  about  the  descending  branches  of  the 
vein  surrounded  them  for  some  little  distance  after  they 
had  again  reached  their  places  in  the  retina.  The  possi- 
bility that  we  have  here  to  do  with  a  case  of  detached 
retina  suggests  itself,  and,  indeed,  this  diagnosis  had 
been  made  by  the  first  oculist  whom  Mr.  G.  consulted 
about  his  eye.  Careful  examination  of  the  picture  pre- 
sented will,  however,  show,  I  think,  that  such  is  not  the 
case.  In  the  first  place,  the  large  white  mass  seen  in  the 
vitreous  is  structureless,  has  on  its  surface  no  trace  of 
any  blood  vessel;  has  descending  from  out  of  its  body  no 
vessels,  save  the  atrophied  veins  above  described.  There 
is  no  trace  of  any  blood  vessels  in  any  of  the  surface  pro- 
jections. Again,  this  highly  refracting  mass  is  a  body 
per  se,  it  occupies  a  definite,  fixed  place  in  the  vitreous. 
It  is  incorporated  into  the  substanc  3  of  the  vitreous;  it  is 
anchored,  so  to  speak,  and  does  not  float  about  with 
movements  of  the  eye.  It  is  forward  in  the  vitreous,  I 
should  judge,  at  least  one-half  or  three-quarters  the  dis- 
tance from  the  back  of  the  lens  to  the  macula.  Beneath 
it,  between  the  ascending  and  descending  branches  of  the 
detached  vein  (at  O.  in  *the  figure),  the  retina  can  be 
seen  occupying  its  normal  place  on  the  fundus  of  the  eye. 
Externally  and  internally  to  it,  /.  e,  everywhere,  the  retina 
lies  in  place  as  far  as  the  visible  limits  of  the  fundus. 
Where  the  larger  vein  leaves  the  retina  (via  X.  in  the  fig- 
ure), the  retina  on  either  side  of  the  vein  does  not  leave 
its  place  on  the  fundus.  Again,  the  atrophied,  dislocated 
veins  reach  forward  only  as  far  as  the  posterior  aspect  of 
the  fibrinous  mass  in  the  vitreous ;  they  do  not  pass  over 
its  anterior  surface,  as  they  would  do  were  we  dealing  with 
a  partially  detached  retina. 


SARCOMA  OF  THE  LACHRYMAL  GLAND. 

By  Kenneth  Scott, 

lectrrer  ox  clinical  ophthalmology.  egyptian  government 
medical  school;   ophthalmic  surgeon  kasr- 

EL-AINI  HOSPITAL,    CAIRO. 

Although  cases  similar  to  the  following  are  not  exceed- 
ingly rare,  they  are  still  sufficiently  so  to  merit  their  oc- 
currence being  recorded. 

The  patient  was  a  young  unmarried  woman,  18  years 
old;  she  was  a  street  vendor,  and  a  native  of  Cairo, 
Egypt.  Nothing  abnormal  could  be  elicited  either  about 
her  own  history,  or  that  of  her  family.  She  was  of  me- 
dium height,  well  developed  and  showed  no  signs  of 
emaciation. 

On  April  9th,  1896,  when  she  first  came  under  my  ob- 
servation, there  was  marked  drooping  of  the  right  upper 
eyelid  and  distinct  prominence  of  its  temporal  half.  She 
had  become  aware  of  this  swelling  about  two  months 
previously,  and  since  then  had  noticed  its  steady,  though 
painless  growth. 

On  close  examination  a  dark,  general  pigmentary  dis- 
coloration was  evident  in  the  skin  of  both  upper  eyelids, 
denser  in  that  of  the  right  eye,  where  there  was  also  well 
marked  ptosis.  The  globe  of  this  eye  was  displaced  15^ 
downward,  as  measured  by  the  perimeter;  there  was  great 
restriction  in  its  movement  of  rotation  upward,  but  none 
in  any  other  direction. 

A  firm,  sharply  defined,  almond-shaped  tumor  could  be 
felt,  lying  horizontally  below  the  outer  half  of  the  upper 
margin  of  the  orbit,  its  edges  were  rounded  and  its  cortex 
seemed  to  be  roughened.  The  horizontal  diameter  of  this 
swelling  was  22  mm. ;  its  greatest  vertical  diameter,  meas- 
ured at  the  outer  f  of  the  orbit,  was  11  mm. ;  its  proptosis, 
as  compared  with  the  position  of  the  left  eye,  was  10  mm. ; 
the  posterior  limit  of  the  growth  lay  beyond  the  range  of 
palpation  under  the  orbital  roof.  The  tumor  seemed  to  be 
freely  movable,  and  was  painless.  Lying  immediately  below 
it  was  apparently  another  small  growth,  which  was  equally 
hard,  distinctly  separate,  and  seemed  to  be  independently 
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movable;  at  the  time  of  operation  no  trace  of  this  appear- 
ance could  be  found. 

The  other  eye,  the  left  one,  also  presented  a  distinctly 
localized  and  firm,  though  much  smaller  swelling,  in  an 
exactly  similar  position,  but  which  did  not  project  beyond 
the  bony  edge  of  the  orbit ;  there  was  no  displacement  of 
the  globe  of  the  eye,  nor  any  interference  with  its  move- 
ments. The  eye  showed  a  divergent  strabismus  of  30'; 
there  were  nebulae  on  its  cornea,  and  its  vision  was  only 
3^^,  as  compared  with  the  other  eye  affected  with  the 
tumor,  which  had  |.     There  was  no  apparent  alteration  in 


Fig.  1.     Right  Eye— Patient  look- 
ing horizontally  forward,  as 
in  fig.  2. 


Fig.    2.      Kight    Eye  —  Showing 

downward  displacement 

of  globe. 


the  function  of  lachrymation  in  either  eye,  nor  enlargement 
of  any  other  glands  in  the  body  generally. 

The  patient  was  kept  under  careful  observation  for  34 
days,  when,  notwithstanding  mercurial  inunctions  and  the 
internal  administration  of  iodide  of  potassium,  etc.,  the 
tumor  related  to  the  right  eye  became  steadily  larger;  its 
proptosis  from  being  10  mm.  had  increased  to  16  mm., 
causing  24  of  downward  displacement  of  the  globe,  in- 
stead of  15°,  as  when  formerly  measured.  I  accordingly 
determined  on  operation,  as  this  had  now  become  the  only 
expedient.  I  exposed  the  tumor  through  a  horizontal  in- 
cision along  the  upper  eyelid,  parallel  to  and  just  below 
the  eyebrow,  and  transfixed  it  by  a  ligature  so  as  to  draw 
it  forward  and  facilitate    dissection  during  its  removal. 
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When  this  was  completed,  the  globe  was  at  once  released 
from  its  downward  displacement  and  immediately  assumed 
its  normal  position.  The  wound  was  thoroughly  washed, 
a  catgut  drain  inserted,  and  the  opposing  layers  of  divided 
tissue  carefully  brought  together;  the  last  being  appar- 
ently successfully  done,  as  there  was  no  occurrence  of 
ptosis  after  the  removal  of  the  stitches  on  the  sixth  day. 

The  tumor  proved  to  be  of  hard  consistence,  and  was 
quite  sharply  defined  from  the  surrounding  tissues ;  there 
was  no  differentiation  into  lobes,  and  its  surface  was  com- 
paratively smooth  and  even.  It  measured  37  mm.  in  ex- 
treme length,  30  mm.  in  breadth,  and  10  mm.  in  thickness; 
(the  normal  gland  is  said  to  average  20  mm,  in  length,  10 
mm.  in  breadth,  and  5  mm.  in  thickness).  Its  weight  was 
7  grammes.  On  section  it  was  firm  and  resembled  yellow 
fibro-cartilage;  its  microscopical  examination,  kindly  made 
for  me  by  Dr.  Ruffer,  showed  it  to  be  large  round-celled 
sarcoma. 

I  thought  it  advisable,  considering  the  nature  of  the 
tumor  removed,  to  examine  more  closely  the  lachrymal 
gland  of  the  other  eye,  which  was  still  ultra-prominent. 
This  was  accordingly  exposed  through  a  linear  incision, 
and,  although  found  to  be  larger  than  usual,  it  seemed  to 
be  of  ordinary  consistence ;  as  no  increase  in  its  size  had 
been  noticed* during  a  period  of  60  days,  its  removal  was 
considered  unnecessary. 

On  inquiry  10  months  later,  it  was  found  that  the  patient 
is  still  in  excellent  health,  and  that  there  is  no  recurrence 
of  the  tumor  growth  removed,  nor  enlargement  of  the 
lachrymal  gland  of  the  other  eye,  which  was  left  in  situ. 

Further  than  the  case  mentioned  by  Mr.  Bronner  in  the 
Trans.  Ophth.  Soc,  of  U.  K.,  1896,  investigation  of  all 
available  resources  has  not  enabled  me  to  increase  the 
number  of  references  to  similar  occurrences,  which  may 
be  found  in  the  list  appended  to  the  description  of  two 
cases  by  Messrs.  Lawford  and  Collins  in  the  Roy.  Lond. 
Ophth.  Hosp.  Reports,  Vol.  XIII,  part  4. 


SCOPE  AND  LIMITS  OF  OPHTHALMOMETRY 
(KERATOMETRY). 

By  Thomas  Reid,  M.  D., 

glasgow,  scotland. 

Ophthalmometry,  which  has  contributed  so  largely  to 
place  physiological  optics  on  a  sound  physical  basis,  has 
now,  thanks  to  the  labor  of  Javal,  Martin  and  others,  a 
recognized  place  in  practical  ophthalmometry  and  justly 
so,  because  now  when  greater  attention  than  formerly  is 
bestowed  on  refraction,  an  exact  knowledge  of  the  form 
and  dimensions  of  the  surface  of  the  cornea  (at  which  the 
chief  refraction  of  the  eye  is  effected)  is  indispensabl?  for 
the  intelligent  appreciation  of  the  complicated  phenomena 
manifested  in  the  anomalies  of  accommodation  and  re- 
fraction. And  if  the  ellipsoidal  form  of  the  corneal  sur- 
face as  a  whole,  which  had  been  assumed  on  insufficient 
grounds  and  apparently  confirmed  by  incomplete  data, 
has  been  questioned  by  the  investigations  of  Aubert  and 
others,  still  Aubert  has  found  in  the  central  area  (that 
available  for  vision,)  that  while  its  curvature  cannot  be 
referred  to  any  of  the  conic  sections,  the  principal  merid- 
ians can  most  conveniently  be  compared  to  a  spherical 
surface. 

In  carrying  out  investigations  of  this  kind,  on  account 
of  the  mobility  of  the  eye,  the  elasticity  of  the  cornea  and 
its  extreme  sensibility,  as  well  as  its  small  radius  of  curv- 
ature, the  usual  physical  methods  for  determining  the 
curvature  of  surfaces  cannot  be  employed  here. 

Dr.  Thomas  Young,  in  1801,  by  an  ingenious  method  of 
self-observation,  succeeded  in  determining  the  height  of 
the  bulge  of  the  cornea,  and  the  vertical  cord  of  the  base 
having  been  previously  measured  by  the  usual  geometrical 
methods  he  determined  the  curvature  of  the  cornea,  as- 
suming it  to  be  a  spherical  surface.  Considering  the 
roughness  of  the  method  the  result  obtained  in  measuring 
his  own  cornea  (7.87  mm.)  was  probably  very  near  the 
truth.  Kohlrausch  was  the  first  to  adopt  the  method  of 
determining  the  radius  of  curvature  by  the  measurement 
of  the  size  of  a  corneal  image  of  a  known  object,  at  a 
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known  distance,  seen  through  a  telescope  with  a  micro- 
meter eye-piece. 

Helmholtz,  with  a  perfect  appreciation  of  the  conditions 
of  the  problem,  devised  his  ophthalmometer,  and  by  the 
well-known  method  of  double  images  was  able  to  get  rid 
of  the  disturbing  influence  of  the  mobility  of  the  eye  and 
the  difficulty  of  executing  the  micrometric  measurement 
of  Kohlrausch.  With  his  improved  instrument  he  was 
able  to  measure  the  virtual  image  on  the  cornea  of  an 
object  of  known  size  and  diatance,  and  consequently  to 
determine  the  radius  of  curvature  of  different  parts  of  the 
cornea. 

There  are  two  conditions  which  must  be  fulfilled  in  this 
method : 

1.  The  size  of  the  image  must  have  a  definite  relation- 
ship to  the  radius  of  curvature  of  the  cornea,  /.  e.,  it  must 
be  so  small  that  the  spherical  aberration  will  not  vitiate 
the  result. 

2.  The  normal  of  the  surface  examined  must  coincide 
with  the  optical  axis  of  the  instrument  used.  Assuming 
these  conditions  to  be  fulfilled,  the  accuracy  of  the  results 
obtained  by  the  instrument  will  then  depend  upon  the  de- 
gree of  refinement  with  which  the  requisite  measurements 
can  be  carried  out. 

We  will  now  discuss  these  conditions  in  greater  detail. 

With  Helmholtz's  ophthalmometer  as  employed  by 
Woinow,  with  an  object  of  500  mm.,  situated  at  1.25  m. 
distance,  the  object  giving  an  image  averaging  about  1.5 
mm.  an  approximately  accurate  result  might  be  obtained. 
In  the  recent  observations  of  the  late  Prof.  Aubert  on  the 
accuracy  of  the  results  obtainable  with  the  most  perfectly 
constructed  instrument,  with  a  special  form  of  illumina- 
tion, with  an  object  of  100  mm.  size  and  1,000  mm.  dis- 
tance, giving  an  image  averaging  .5  mm.,  the  approxima- 
tion to  the  true  radius  would  be  still  closer,  assuming  that 
the  instrumental  error  could  be  neglected.  As  a  matter 
of  fact  Aubert  found  on  the  measurement  of  his  own  eyes, 
and  those  of  Westien,  that  there  were  differences  in  the 
results  obtained  on  different  days.  In  order  to  bring  the 
matter  to  a  test  as  regards  the  possible  variations  of  curv- 
ature of  the  cornea,  Aubert  substituted  a  glass  lens  of  10 
mm.  radius.  On  making  a  number  of  consecutive  obser- 
vations under  the  same  conditions  he  obtained  very  differ- 
ent readings.     He  inferred  from  his  experiment  that  these 
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differences  must  be  due  to  to  a  personal  error  of  observa- 
tion. 

Recent  observations  made  with  a  Myersteins  instrument 
by  the  author  and  other  observers,  with  a  micrometer 
reading  to  the  jryoo  of  ^^  inch  and  at  the  usual  distance  of 
1  m.,  with  the  view  of  testing  this  point  have  shown  that 
a  variation  of  the  size  of  the  image  of  1  mm.  could  not 
be  detected,  owing  to  the  smallness  and  distance  of  the 
object.  This  error,  amounting  to  .1  mm.  for  the  images  of 
1  and  2  mm.  respectively,  would,  therefore,  be  twice  as 
great  with  the  results  obtained  with  the  smaller  image. 
This  shows  the  extreme  difficulty  of  arriving  at  accurate 
results,  when  the  quantities  dealt  with  are  so  very  small ; 
indeed,  Aubert  suggested  to  meet  this  difficulty  that  the 
telescopic  part  should  be  more  powerful.  With  the  Javal's 
and  the  portable  ophthalmometer,  where  the  doubling  of 
the  images  is  obtained  by  means  of  a  Wollaston  prism, 
the  object  glass  of  the  instrument  must  be  perfectly 
aplanatic  so  as  to  focus  exactly  at  the  same  distance, 
otherwise  the  size  of  the  image  will  vary,  a  condition  not 
necessary  with  Helmholtz's  instrument,  where  the  size  of 
the  image  is  constant  for  all  distances. 

With  Helmholtz's  ophthalmometer  and  with  the  princi- 
pal meridian  of  the  cornea  sufficiently  regular,  an  image 
of  1.5  mm.  will  as  a  rule  express  with  sufficient  accuarcy 
the  relative  refraction  of  the  cornea  in  these  meridians. 
With  images  of  a  larger  size  spherical  aberration  is  in- 
creased to  such  an  extent  as  to  vitiate  the  calculations. 

With  Javal's  instrument  with  an  image  of  3  mm.  and  with 
the  portable  ophthalmometer  with  an  image  of  2  mm.,  it  is 
clear  that  from  the  spherical  aberration  the  absolute  size 
of  the  radius  cannot  be  determined  without  reduction,  as 
Leroy  has  done.  Hence,  the  necessity  in  these  instru- 
ments of  being  adjusted  to  a  spherical  surface  of  known 
curvature,  which  at  most  expresses  approximately  the 
average  curvature  of  the  cornea. 

The  results  obtained  by  these  instruments  thus  adjusted, 
although  not  theoretically  perfect,  will  give  the  relative 
difference  in  degrees  of  corneal  astigmatism  not  greater 
than  5  diopters  with  sufficient  accuracy  for  practical  pur- 
poses. 

Can  the  measurement  of  an  image  of  a  definite  size  in 
the  visual  axis  only  be  relied  upon  as  expressing  the  re- 
fractive power  of  the  cornea  in  every  case?     If  the  meas- 
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urement  of  the  corneal  surface  be  limited  to  one  image  on 
the  visual  axis,  what  size  of  an  image  will  express  accu- 
rately the  refractive  power  of  the  cornea?  If  the  corneal 
surface  was  invariably  aplanatic  in  all  meridians,  and 
accurately  centered,  the  size  of  the  image  would  be  imma- 
terial; but  when  the  area  measured  is  non-aplanatic,  as 
must  be  the  case  in  astigmatism  in  one  meridian  at  least, 
the  measurement  of  an  image  of  one  size  only  in  that 
axis  cannot  be  relied  on  in  astigmatism  higher  than  2 
diopters  for  determining  the  refractive  power  of  the 
cornea,  and  if  there  is  an  angle  a  coincidence  of  the  nor- 
mal, with  the  visual  axis  being  absent,  the  results  obtained 
are  necessarily  imperfect.  Javal  regards  the  error  result- 
ing from  this  omission  as  practically  negligible. 

In  this  case  the  conditions  of  accurate  measurement  that 
the  radius  of  the  part  of  the  surface  examined  must  coin- 
cide with  the  axis  of  the  instrument  can  only  be  accom- 
plished by  two  movements  of  the  instrument,  one  of 
displacement  and  one  of  rotation,  a  condition  difficult  to 
be  fulfilled  by  the  larger  instruments.  With  the  portable 
ophthalmometer  the  existence  of  the  angle  AlpJia  is  at  once 
made  manifest,  and  the  requisite  conditions  for  the  meas- 
urement of  the  curvature  of  the  surface  are  easily  ful- 
filled, but  here  the  part  measured  being  necessarily  out  of 
the  visual  axis  cannot  be  taken  absolutely  to  express  the 
refraction  of  the  eye. 

Whilst  the  physical  difficulties  of  obtaining  absolutely 
accurate  measurements  of  the  radius  of  curvature  of  the 
cornea  seem  at  present  to  be  insuperable,  still  when  the 
curvature  of  the  principal  meridians  of  the  cornea  is  more 
or  less  regular  and  the  astigmatism  not  too  high,  the 
measurement  obtained  with  the  Javal  and  the  portable 
ophthalmometer  will,  as  a  rule,  express  with  sufficient  ac- 
curacy the  relative  differences  of  the  refractive  power  of 
the  principal  meridians. 

Where  the  absolute  astigmatism  of  the  cornea,  obtained 
by  ophthalmometric  measurement,  differs  from  the  total 
astigmatism  as  found  by  subjective  and  other  tests,  we 
are  not  justified  in  assuming  the  existence  of  lenticular 
astigmatism,  from  the  difficulty  of  knowing  exactly  what 
area  of  the  cornea  is  utilized  in  distinct  vision  in  a  given 
case.  On  the  other  hand,  if  the  measurement  of  the  cor- 
nea shows  no  astigmatism,  but  the  shadow  and  subjective 
tests  show  an  astigmatism  against  the  rule,  we  may  assume 
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that  there  is  a  statical  astigmatism  of  the  lens  probably 
caused  by  rotation  on  its  horizontal  axis,  which,  in  some 
cases,  may  neutralize  a  corneal  astigmatism.  For  example, 
cases  occur  in  which  a  corneal  astigmatism  is  found  of  1 
D.  in  one  eye  without  subjective  or  total  astigmatism,  and 
in  the  other  eye  with  no  absolute  corneal  astigmatism,  a 
subjective  astigmatism  of  1  D.  against  the  rule. 

This  absolute  corneal  astigmatism,  assuming  that  the 
part  measured  is  the  visual  area,  will,  therefore,  express 
pretty  accurately  the  total  astigmatism  when  there  is  no 
irregularity  in  the  lens.  In  high  degrees  of  astigmatism 
(say  amounting  to  4  or  6  D.)  the  results  obtained  by  Javal 
and  the  portable  ophthalmometer  cannot  be  relied  upon 
by  measurement  of  one  size  of  an  image  alone  on  account 
of  the  great  differences  of  eccentricity  of  the  ellipses  of 
the  principal  meridians. 

In  these  cases  a  more  correct  result  would  probably  be 
obtained  by  using  an  image  of  not  more  than  1.5  mm.  for 
the  meridian  of  greatest  curvature. 

In  cases  where  the  astismatism  is  irregular,  as  a  result 
of  previous  inflammation  involving  the  anterior  elastic 
lamina  of  the  cornea,  the  ophthalmometric  measurement 
will  not  express  accurately  the  total  astigmatism,  but  in 
many  of  these  cases  the  vision  may  be  improved  by  the 
use  of  cylinders.  In  extreme  cases  of  irregularity,  such 
as  conical  cornea,  the  central  part,  which  by  preference  is 
utilized  in  optical  instruments,  is  not  as  a  rule  improved 
by  cylinders,  but  the  more  peripheral  parts  still  within  the 
visual  area,  where  the  irregularity  is  not  so  great,  may  be 
utilized  for  vision  more  or  less  perfect. 

In  these  cases  the  ophthalmometer  is  of  value  as  show- 
ing at  once  the  conditions  with  which  you  have  to  deal  and 
the  degree  of  improvement  which  may  be  expected  in  a 
giver  case. 

We  have  already  noted  the  existence  of  a  statical  len- 
ticular astigmatism  against  tne  rule  and  generally  found 
in  myopic  cases.  This  astigmatism  against  the  rule  is  not 
always  to  be  referred  to  the  lens,  as  w^as  once  supposed  to 
be  the  case,  but  may  reside  in  the  cornea.  When  regular 
it  can  be  perfectly  corrected  >^y  a  suitable  cylinder.  On 
the  other  hand,  when  the  astigmatism  of  the  lens  is  irregu- 
lar, with  a  perfectly  regular  cornea,  the  principal  merid- 
ians will  not,  as  a  rule,  be  perpendicular  to  one  another 
nor  constant  in  their  position.     This  form  of  astigmatism, 
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as  might  be  expected,  is  less  amenable  to  treatment  by 
lenses,  and  is  generally  attended  with  acute  neuralgic 
pain,  owing  to  the  efforts  constantly  made  to  find  the  circle 
of  least  confusion. 

Whilst  these  conditions  may  exist  individually,  two  or 
more  of  these  irregularities  may  be  combined  in  a  single 
case,  and  hence  the  ophthalmometer  is  valuable  in  ana- 
lyzing the  different  elements  which  contribute  to  form  the 
total  astigmatism. 

From  the  physical  difficulties  of  accurate  measurement  of 
the  radius  of  curvature  of  the  cornea,  and  the  uncertainty 
as  to  the  exact  area  utilized  in  distinct  vision,  it  is  evident 
that  glasses  cannot  be  prescribed  on  the  basis  of  the  oph- 
thalmometric  measurement  alone,  but  recourse  must  be  had 
to  other  methods  also,  such  as  the  shadow  test,  and  par- 
ticularly to  the  subjective  testing  by  means  of  the  usual 
test. 
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GOUT   AND    RHEUMATISM    AS    FACTORS   IN    THE 
ETIOLOGY  OF  GLAUCOMA.* 

By  Stephen  Olin  Richey,  M.  D. 

washington,  d.  c. 

Within  the  past  year  an  eminent  colleague  said  to  me: 
*' I  think  iridectomy  in  chronic  glaucoma  is  indefensible; 
but  what  /.s-  glaucoma?"  Agreeing  with  him  in  regard  to 
operation  in  chronic  glaucoma,  it  is  yet  with  some  diffi- 
dence that  I  essay  this  consideration  of  the  malady. 

The  least  confusing  presentation  of  the  subject  is  under 
its  two  extreme  forms,  acute  inflammatory  glaucoma,  and 
chronic  simple  glaucoma.  All  other  varieties  occur  be- 
tween these  two,  partaking  more  or  less  of  the  one  or  the 
other,  due  to  the  same  cause,  in  differing  degrees  of  in- 
tensity; including  even  so-called  secondary  glaucoma, 
which  may  be  .secondary/  to  keratectasia,  or  fistula  of  the 
cornea,  in  which  affections  the  support  to  the  blood  ves- 
sels of  the  fundus  is  diminished  by  the  subnormal  intra- 
ocular tension  in  the  same  way  as  by  a  mydriatic ;  to 
irido-cyclitis,  or  retinal  hemorrhage,  dependent  upon 
gout;  occlusion  of  the  pupil,  luxation  of  the  lens,  intra- 
ocular tumors,  choroiditis,  myopia;  any  of  them  may 
cauac  the  increase  of  tension  of  a  pseudo-glaucoma,  but 
not  the  intra-ocular  tension  characteristic  of  true  glau- 
coma. Secondary  glaucoma  has  a  definite  local  exciting 
cause,  but  there  is  also  a  constitutional  predisposition,  as 
in  glaucoma  following  cataract  extraction, 

Propositions. 

First.  Increased  intra-ocular  tension  in  glaucoma  is 
caused  chiefly  by  distension  of  the  blood  vessels  internal 
to  the  sclerotic;  rarely,  and  to  a  slight  degree,  by  de- 
rangement of  intra-ocular  secretion,  or  excretion. 

Second'  Associated  with  increased  intra-ocular  tension 
is  high  general  arterial  tension,  or  arterio-sclerosis,  and 
pulsation  of  the  intra-ocular  arteries  and  veins;  with  at 
least  functional  disturbance  of  the  heart. 

Third.     As  a  result  of  persistent  venous  stasis  hyper- 

*Read  May  4,  1897,  in  the  Congress  of  American  Physicians  and 
Surgeons,  at  Washington,  D.  C. 
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plasia  of  connective  tissue  with  substitution  (substitutive 
fibrosis)  takes  place  in  all  the  tissues  of  the  bulb. 

FourtJi .  In  chronic  glaucoma  the  moteries  peccans  of 
rheumatism  cannot  be  excluded  as  a  factor  in  causation; 
no  reason  appears  for  suspecting  it  of  any  agency  in 
acute  glaucoma, 

FiftJi.  Every  form  of  glcucoma  is  owing  primarily  to 
gout  (or  goutiness),  or  to  acquired  syphilis  in  its  tertiary 
stage 

Sixtli.  Iridectomy,  the  first  violence  of  the  attack  be- 
ing past,  so  reduces  intra -ocular  pressure  as  to  permit 
the  vena  vorticosae  to  be  emptied,  thus  restoring  the  intra- 
ocular circulation  and  establishing  normal  tension.  Any 
operation  which  lessens  the  surface  pressure  upon  the 
vascular  system  within  the  eye,  whatever  the  result,  seems 
in  reason  open  only  to  this  explanation;  for  such 
vessels  have  no  vaso-motor*  system,  and  no  power  of 
contraction,  but  dilate  and  contract  in  response  to  the 
greater  or  less  force  of  the  extra-ocular  blood  current. 

Intra-ocular  tension  in  a  normal  eye  is  increased  at 
every  ptdse-beaff,  and  at  every  expiration;  and  is  les- 
sened during  inspiration.  By  experiment,  retardation  of 
the  venous  outflow  increases  pressure  in  the  vitreous, 
and  lowers  it  in  the  aqueous  chamber;  the  venous  outflow 
being  normal,  a  reduced  arterial  supply  lowers  tension, 
and  per  contra,  shewing  the  control  of  intra-ocular  tension 
by  the  intra-ocular,  depending  upon  the  general,  vascu- 
lar condition.  To  the  hypothesis  of  a  derangement  of  the 
functions  of  secretion  and  excretion  as  a  cause  of  high 
intra-ocular  tension  serious,  if  not  insuperable  objections 
exist,  although  it  has  been  accepted  for  many  years  as 
the  best  offered.  It  is  based  upon  an  assumption  that 
"increased  intra-ocular  tension  is  the  essence  of  the  di- 
sease," and  the  cause  of  all  its  evils,  and  that  glaucoma  is 
purely  local.     It  is  unsatisfactory  to  one  who  has  watched 

*Gray  (Anatomy,  8th  ed.  page  77,)  quotes  Kolliker,  "  the  major- 
ity of  the  arteries  of  the  brain  and  spinal  cord,  and  those  of  the 
choroids  are  unprovided  with  vaso-niotors.'" 

tThe  dependence  of  intra-ocular  tension  upon  the  extra-ocular  ar- 
terial tension  is  shown  by  some  late  "Observations  on  the  Retinal 
Blood-stream."  (C.  H.  Usher,  Oph.  Rev.  Dec.  1896.) 

Note— "  According  to  Klein  and  Svetlein  the  retinal  vessels  are 
not  influenced  by  division  or  stimulation  of  the  sympathetic." 
(Physiology,  Landois  and  Sterling,  2d  ed.,  page  625.)'  "  Since  the 
nervous  supply  of  the  choroid  is  especially  distributed  to  the  muscu- 
lar tissue  of  the  blood  vessels  the  component  may  he  regarded  (?)  as 
vaso-motor  in  character."  (System  of  Dis.  of  the  Eye,  vol.  1,  pa^e 
261,  Non-is  &  Oliver.) 
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an  attack  of  acute  glaucoma  from  its  manifest  inception, 
unless  he  be  willing  to  ignore  the  constitutional  history 
and  complications  of  the  malady;  or  to  one  who  has  fol- 
lowed the  progress  of  a  chronic  glaucoma  through  all  its 
phases  and  modifications,  not  limiting  his  observation  to 
the  special  local  developments.  The  disease  has  been 
correctly  defined  as  "a  complex  of  symptoms,"  for  the 
involvement  of  each  component  tissue  of  the  bulb  compels 
it  to  give  voice  to  its  distress.  Though  high  intra- ocular 
tension  is  a  cause  of  some  of  the  other  symptoms,  de- 
rangement of  intra-ocular  secretion  could  not  accomplish 
what  we  find  in  glaucoma.  If  there  were  at  the  same  time 
increased  secretion  and  retention,  the  intra-ocular  con- 
tents, by  the  action  of  both,  would  only  the  more  quickly 
reach  a  point  short  of  the  high  tension  of  acute  glaucoma 
at  which  the  resistance  to  secretion  would  be  too  great  for 
its  continuance;  for  the  secretion  of  aqueous  is  a  trans- 
udation, an  osmosis,  and  lacks  the  intensity  even  of  gland- 
ular secretion. 

The  term  serrefion  offers  no  conception  of  energy. 

Such  an  objection  would  seem  to  be  fatal  to  the  theory, 
though  it  is  not  claimed  that  secretion  is  not  increased  or 
retained  in  glaucoma;  only  that  by  this  means  a  higher 
degree  of  intra-ocular  tension  c«;<«o^  be  produced  than  is  to 
be  found  in  serous  iritis.  It  is  a  mere  question  of  physics. 
That  glaucoma  has  occurred  in  cases  of  aphakia,  of  an- 
iridia, and  in  others  in  which  the  anterior  filtration  chan- 
nels were  found  patulous  would  prove  that  impeded 
excretion  had  no  agency  in  those  instances.  In  view  of 
such  observations,  when  the  anterior  filtration  channels 
are  found  closed  in  a  dissection  of  an  eye  after  the  disease 
has  run  its  course,  we  are  not  justified  in  assuming  that 
the  disease  was  due  to  impeded  excretion. 

Again,  periods  of  increased  intra-ocular  tension  occur, 
and  pass  off  without  mechanical  interference,  as  in  the 
prodromata.  Could  this  be,  if  it  were  caused  by  closure 
of  the  anterior  filtration  channels? 

Tne  character  of  that  obstruction  is  usually  such,  that 
once  "  the  vicious  circle  "  is  formed,  it  can  be  broken  only 
by  foreign  aid.  Has  the  volume  of  the  intra-ocular  fluids 
(exclusive  of  the  blood  within  the  vessels)  any  important 
bearing  upon  the  high  intra-ocular  tension  of  glaucoma? 

Advancement  of  the  lens  and  iris  is  ordinarily  observed 
in  glaucoma,  with  no  apparent  pathological  changes  in 
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the  vitreous;  if  the  volume  of  the  vitreous  did  vary,  its 
consistency  is  such  as  to  preclude  the  rapidity  of  varia- 
tion necessary  to  account  for  the  modifications  of  tension 
in  the  eye.  An  increased  volume  of  aqueous  humor  in  the 
eye  cannot  produce  advancement  of  the  lens  and  iris 
(much  less  of  the  corpus  vitrei),  it  being  in  front  of  the 
lens,  and  able  to  distribute  itself  easily  and  equally  on 
both  sides  of  the  iris,  without  pressure  upon  it.  If  the 
anterior  channels  of  filtration  were  obstructed,  the  im- 
paired outflow  in  this  direction  would  increase  the  depth 
of  the  anterior  chamber,  as  in  serous  iritis.  When  occlu- 
sion of  the  pupil  occurs  in  plastic  iritis,  and  the  aqueous 
humor  secreted  behind  the  iris  forces  it  forward  in  contact 
with  the  cornea,  we  do  not  promptly  have  glaucoma  as  a 
result,  ^hen  the  anterior  filtration  channels  are  closed 
by  the  iris,  the  lens  and  iris  must  Jtave  advanced,  or  the 
iris  must  Jiave  been  dilated,  by  pressure  from  behind  by  a 
condition  already  present,  which  causes  advancement  of 
the  vitreous,  lens  and  iris,  and  increased  intra-ocular  ten- 
sion. Also,  when  the  aqueous  is  diminished  by  evacli- 
ation  through  a  corneal  incision,  do  not  the  lens  and  iris 
advance  promptly  to  the  posterior  surface  of  the  cornea? 
A  normal  volume  of  aqueous  humor  maintains  a  normal 
anterior  chamber;  an  increased  volume  deepens,  and  a 
reduced  volume  of  aqueous  shoals  the  anterior  chamber. 
Must  not  such  an  evacuation  take  place  very  slowly  to 
avoid  rupture  of  the  distended  bloo  1  vessels  of  the  fundus 
by  the  sudden  removal  of  the  support  in  front  to  the  vis  a 
tergo  of  the  general  arterial  pressure?  It  is  an  engorge- 
ment of  the  blood  vessels  of  the  fundus  depending  upon 
the  pressure  in  the  extra-ocular  arterial  vessels,  upon  the 
force  of  a  bounding  heart,  which,  after  iridectomy,  causes 
intra-ocular  hemorrhage  in  the  case  of  rotten  vessel - 
coats;  that,  in  some  instances,  prevents  the  restoration  of 
the  anterior  chamber;  that  may  end,  if  the  general  arter- 
ial pressure  is  sufficiently  great  and  sustained,  in  malig- 
nant glaucoma. 

The  only  rational  explanation  of  a  good  result  from  iri- 
dectomy in  glaucoma  is,  that  a  happy  moment  is  chosen 
when  the  first  force  of  the  storm  is  spent,  and  the  oper- 
ation, by  easing  the  pressure  upon  the  intra -bulbar  tissues 
and  vessels,  permits  the  static  venous  blood  to  move,  and 
active  circulation  to  be  restored.  This  moment  may  oe  de- 
signedly secured,  by  first  relieving  general  arterial  tension 


464 


ETIOLOGY   OF   GLAUCOMA. 


and  quieting  the  action  of  the  heart  by  a  heart  sedative; 
better,  by  hot  baths.  To  operate  under  other  circum- 
stances may  mean  an  untoward  result,  and  probably  ac- 
counts for  the  difference  in  result  of  the  same  operation  in 
si  ■  ilar  cases.  These  comments  necessarily  apply  to  any 
operation  which  favors  an  advancement  of  the  vitreous, 
lens,  and  iris. 

Reasoning,  directly  and  by  exclusion,  from  frequently 
ascertained  and  unquestioned  facts,  constrains  to  the  con- 
clusion that  a  condition  always  found  in  acute  glaucoma, 
which  will  account  for  all  its  features  without  distortion, 
offers  the  true  explanation  of  this  form  of  disease,  viz : 


Arterial  .section  of  the  eyeball  from  before  backwards,  enlarged  five 
times.     The  white  lines  show  the  length  of  the  channels  of    . 
the  vena  vorticosae  (l'/2j  3V4,  and  SVs  mm.)  relative  to 
the  thickness  of  the  sclerotica,  which  is  not  usuallj'  ap- 
preciated.    The  channels  do  not  extend  directly 
back,    but   backward  and   downward.     The 
proper    anatomical  entrance  and   exit 
of  the  longest  channel  cannot  be 
shown  in  the  profile. 

A  great  euf/orgeinenf  of  the  intra -ocular  blood  vessels, 
overfilling  the  space  tcithin  the  sclerotic,  most  so  2wsteriorly , 
about  the  entrance  of  the  arteria  centralis,  the  twelve  to 
twenty  short  ciliary  arteries,  and  the  two  long  ciliary  arter- 
ies which  pierce  the  sclerotic  at  a  right  angle;  elongating  the 
corpus  vitrei  in  the  direction  of  the  length  of  the  vessels  by 
lateral  pressure,  ivhich  is  magnified  by  the  acute  venous 
stasis  developed  by  any  slight  increase  of  intra-ocular  pres- 
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sure  upon  the  vena  vorticosce  as  they  pass  very  obliquely  *  out 
through  the  sclerotic ;  and  advancing  the  corpus  vitrei,  lens, 
and  iris,  by  pressure  from  behind,  reducing  the  depth  of  the 
anterior  chamber,  and  applying  the  iris  to  the  cornea ;  thus 
obstructing  the  anterior  channels  of  filtration,  after  in- 
creased infra-ocular  tension  has  been  produced. 

The  direct  course  of  the  arteries  through  the  sclerotic 
permits  ready  access  of  arterial  blood,  any  increase  of 
which,  beyond  what  is  normal  within  the  eye,  must  exert 
some  pressure  upon,  and  stretching  of  the  sclerotic,  which 
in  turn  narrows  the  lumen  of  the  veins  passing  obliquely 
through  it,  still  further  increasing  the  intra-ocular  pres- 
sure until  stasis  is  absolute.  Here  we  have  "  a  vicious 
circle,"  but  in  a  region  different  from  that  in  which  it  has 
heretofore  been  located,  and  one  capable  of  relief  by  the 
control  of  the  primary  extra-ocular  influence,  and  without 
operation;  which  we  so  often  see  to  be  the  case  in  the 
earlier  attacks,  called  prodromata. 

The  engorgement  of  the  vessels  of  the  fundus  oculi,  ex- 
isting in  acute  glaucoma  always  in  direct  ratio  to  the  vio- 
lence of  the  attack,  conclusively  shows  it  to  be  distinctly 
vascular  in  origin,  which  is  extra-ocular.  By  reason  of 
the  high  general  arterial  tension,  and  the  quickened, 
forcible  action  of  the  heart,  the  blood  entering  the  eye, 
posteriorly  most  directly  and  in  most  volume,  makes  room 
for  itself  within  the  sclerotic  by  driving  forward  the  solid 
moveable  contents  of  the  globe.  A  state  of  the  system 
which  leads  to  a  reduction  in  the  caliber  of  the  periph- 
eral arterial  vessels,  demanding  an  increased  effort  on  the 
part  of  the  heart,  will  account  for  this;  because,  as  the 
contraction  of  the  peripheral  vessels  diminishes  the  size  of 
the  blood  current  passing  through  them,  the  propulsive 
efforts  of  the  heart  must  increase,  and  these  determine  the 
volume  of  blood  in  the  direction  of  least  resistance.  There- 
fore, the  vessels  which  receive  it  are  the  intra-cranial  ves- 
sels which  have  no  vaso-motor  constrictors,  and  those  of 
the  internal  organs  whose  temperature  is  higher  than  the 
body-surface.  Obviously,  the  cause  must  be  some  ele- 
ment in  the  blood  which  narrows  the  caliber  of  the  vessels 
by  irritation,  aided  at  times  by  the  contracting  influence 
of  low  surface  temperature,  or  by  some  emotion  exciting 

*" Making  channels  from  172  to  0V2  mm.  in  length  "  (Metz,  Anat- 
omy and  Histology  of  the  Eye,  1868,  page  35. 
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a  reflex  from  the  base  of  the  brain,  or  creating  tumult  of 
the  heart. 

Whether  the  intra-ocular  vascular  engorgement  is  ever 
excited  by  the  precipitation  of  sodium  bi-urate  within  the 
eye,  or  not,  will  probably  be  settled  only  by  accidental  ob- 
servation. I  think,  not  necessarily.  It  is  more  than  prob- 
able that  great  emotion  disturbing  the  regularity  and 
stability  of  the  heart's  action,  or  a  fit  of  indigestion  with 
distension  of  the  stomach  and  consequent  reduction  of  the 
peri-cardiac  space,  when  the  heart  is  already  laboring  to 
overcome  the  resistance  offered  by  the  narrowed  periph- 
eral vessels  to  the  passage  of  a  normal  blood-current,  is  the 
first  step  in  acute  action. 

In  which  event,  the  first  indication  is  to  relieve  the  heart 
of  excessive  work  by  dilating  the  peripheral  vessels, 
which  at  the  same  time  will  divert  the  pressure  of  the 
blood  column  from  the  intra-cranial  vessels,  from  the 
intra-ocular  vessels,  and  thus  reduce  intra-ocular  tension. 

(Jhforiic  Siirq>le  Glaucoma  differs  so  much  from  the 
other  forms  of  the  disease,  and  especially  from  acute  inflam- 
matory glaucoma,  that  some  observers  have  doubted  if  it 
be  glaucoma  at  all.  It  is  glaucoma,  a  chronic  interstital 
ophthalmitis;  a  most  perfect  presentment  of  a  chronic 
process  which  can  be  imagined,  and  is  brought  about  by 
the  same  initial  influences  which  cause  the  acute  form, 
acting  without  explosive  force.  As  acute  glaucoma  is 
vascular  and  violent,  this  form  is  interstitial  and  slowly 
progressive.  For  years,  its  development  is  preceded  by  a 
stationary,  or  an  imperceptibly  increasing,  general  arter- 
ial tension,  united  with  palpitating  and  uncertain  action  of 
the  heart,  aud  increasing  rigidity  of  the  sclerotic  coat, 
leading  to  the  deduction  that  senility  is  an  etiological  fac- 
factor.  Age  is  a  predisposing  influence,  as  it  is  physio- 
logically a  period  of  substitutive  fibrosis;  if  it  were  an 
active  agent,  we  would  find  an  increasing  percentage  of 
simple  glaucoma  with  advancing  age.  A  new  connective 
tissue  growth  has,  by  anatomical  dissections  and  micro- 
scopical exarninations,  been  found  in  all  the  structures  of 
the  glaucomatous  globe,  and  as  a  formative  predominance 
,of  special  tissue  arises  in  specialized  irritability  of  such 
tissue,  for  its  cause  we  must  look  to  some  irritant  exciting 
vascular  and  neurotic  disturbances  affecting  nutrition. 
The  presence  of  such  an  irritant,  inherited  or  acquired, 
constitutes  a  diatJiesis.     The  preponderance  of  evidence, 
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(ocular  tissue  changes  and  symptoms,  and  the  associated 
constitutional  manifestations)  indicate  glaucoma  to  belong 
to  acquired  tertiary  syphilis  (rarely)  ;  or  to  the  diathesis 
termed  art /in  fir,  which  includes  gout  and  rheumatism. 

These  are  congeners  in  their  origin  (inadequate  diges- 
tion) and  in  their  pathological  expression  —  the  modifica- 
tion and  proliferation  of  fibrous  tissue,  and  the  irritation 
of  serous  membranes. 

Gout  and   Rheumatism. 

The  two  important  factors  in  the  arthritic  diathesis, 
generated  in  the  system  and  constant,  are  organic  acids; 
uric  acid,  a  product  of  inefficient  proteid  metabolism ;  in 
excess  ("largely  a  renal  question"  (Ewart,)  )  the  cause 
of  gout;  and  latic  acid,  a  fermentation  product  of  the 
hydro-carbons  (sugar)  ;  in  excess  (due  to  the  condition 
of  the  integument),  the  canse  of  rheumatism.  No  uric 
acid  has  ever  been  found  in  the  blood  in  rheumatism,  and 
its  excretion  by  the  urine  in  this  disease  does  not  exceed 
the  quantity  usual  in  fevers  Haig  believes  both  affec- 
tions to  be  due  to  uric  acid,  to  which  Garrod  and  others 
demur.  In  acute  attacks  of  both  diseases  there  is  chill, 
fever,  and  sweat,  pain  in  the  joints,  a  coated  tongue,  loss 
of  appetite,  thirst,  constipated  bowels,  and  scanty,  high- 
colored  urine  which  makes  a  red  deposit  on  cooling  (most 
of  which  is  a  familiar  picture  in  acute  inflammatory  glau- 
coma.) In  rheumatism  the  fever  is  more  marked,  the 
sweat  more  profuse,  and  acid  (containing  lactic  acid,) 
metastasis  more  common,  and  the  joints  seized  in  the  first 
attack  are  larger  for  even  the  peri  and  endo-cardium,  the 
pleura,  the  peritoneum,  the  spinal  or  cerebral  meninges 
may  be  involved ;  for  lactic  acid  is  excreted  by  the  urine 
under  no  conditions,  beyond  an  approximately  fixed 
quantity,  is  not  precipitated,  no  deposit  ever  having  been 
found ;  nor  is  it  known  to  combine  tenaciously  with  any 
constituent  of  the  blood.  When  in  excess,  therefore,  uu' 
less  excreted  by  the  s.vin,  it  is  retained  in  the  circulation  and 
acts  as  an  excitant;  an  excitant,  for  Gaskel  found  that 
when  dilute  lactic  acid  was  injected  into  the  circulation 
of  a  frog  the  caliber  of  the  arterial  vessels  was  enlarged 
and  the  ventricle  of  the  heart  was  relaxed.  The  action  of 
dilute  alkaline  solutions  upon  the  heart  and  the  arterial 
coats  was  the  reverse ;  contraction. 

Lactic  acid,  denied  passage  through   the   skin  by  the 
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constringing  effect  of  cold  and  damp  upon  che  dermal  ves- 
sels, passes  with  the  blood  in  greater  volume  to  the 
deeper- seated  organs  of  higher  temperature,  and  excites 
violent  action  there.  The  larger  the  joint  and  the  higher 
its  temperature,  the  larger  the  volume  of  blood,  conse- 
quently the  greater  the  quantity  of  lactic  acid  which  friU 
pans  fhronrfh  if,  and  the  greater  the  stimulation.  The 
lower  temperature  of  the  small  joints,  and  the  smaller  vol- 
ume and  slower  current  of  blood  circulating  through  them, 
limits  their  exposure  to  the  effect  of  lactic  acid.  The 
great  excess  of  lactic  acid  in  the  blood  in  this  disease,  its 
saturation  of  the  saliva,  the  sour  (lactic  acid)  sweats,  the 
purely  conjectural  attitude  of  the  bacterial  and  the  neu- 
rotic theories,  and  the  suggestive  habits  and  environment 
of  rheumatics,  continue  to  the  lactic  acid  theory  the  prom- 
inence and  probability  which  have  been  attached  to  it  for 
some  years. 

These  are  not  diminished  even  by  the  failure  of  its 
treatment  by  alkalies,  for,  according  to  Sir  W.  Roberts,  it 
is  difficult  to  influence  the  reaction  of  the  blood,  requiring 
large  quantities  of  acids  or  alkalies,  and  then  the  result  is 
uncertain  and  temporary,  owing  to  their  prompt  elimina- 
tion by  the  urine.  Moreover,  "lactic  acid  is  formed 
whenever  sugar  in  solution  is  brought  in  contact  with  an 
alkaline,  or  earthy,  carbonates  in  the  presence  of  a  special 
ferment,  as  casein."  (U.  S.  Dispensatory,  1894,  page  66.) 
An  excessive  formation  of  lactic  acid  probably  arises  from 
the  inefficient  preparation  in  the  mouth  of  hydro -carbons, 
due  to  insufficient  salivation,  a  subnormal  percentage  of 
ptyalin  in  the  saliva,  or  the  unfavorable  conditions  to 
which  they  are  subjected  (hot  and  cold  drinks  with  food)  ; 
for  ptyalin  acts  only  between  95^  and  102  F.  A  low  ratio 
of  ptyalin,  which  the  analysis  of  the  saliva  of  some  rheu- 
matics has  shown,  taken  with  an  inherited  delicacy  of  the 
skin,  may  account  for  an  inherited  tendency  to  rheuma- 
tism. 

The  claim  in  favor  of  dampness  and  cold  as  initial 
causes,  because  rheumatism  is  more  common  in  New 
England  than  elsewhere  in  the  United  States,  and  in  Scot- 
land and  Ireland,  than  elsewhere  in  Great  Britain,  happens 
to  be  coincident  with  the  fact  that  in  those  sections  the 
hydro -carbons,  eaten  in  a  manner  least  favorable  to  ptyal- 
izalion,  are  a  staple  food. 

The  writer  has  dwelt  at  such  length  upon  this  subject, 
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because  rheumatism  has  so  often  been  included  with  the 
uric  acid  diseases,  which,  to  his  mind,  is  clearly  an  error; 
because  it  is  a  part  of  the  subject  assigned  to  him;  and 
because  in  consequence  of  the  excess  of  fibrine  (some- 
times twice  the  normal)  in  the  blood  in  rheumatism,  the 
affections  of  the  eye  due  to  it  are  apt  to  be  cfdhesice  in 
character.  Plastic,  or  parenchymatous  iritis  may  be  due 
to  rheumatism;   serous  iritis  is  of  gouty  origin. 

Gouf  in  its  arficular  manifestations  is  a  local  affection 
of  constitutional  origin;  abarticular  gout,  latent  or  de- 
clared, precedes  the  seizure  of  a  joint,  and  the  term  gout 
should  include  all  the  baneful  activities  of  uric  acid  in 
whatever  part  of  the  body  they  are  met.  Although  in'  ad- 
dition to  the  very  chronic  process  of  fibrosis  which  is  the 
tissue -form  ultimation  of  malnutrition,  and  due  in  part  to 
an  excess  of  urates  in  the  circulation,  a  common  feature  of 
gout  is  the  local  deposit  of  sodium  bi- urate,  which  may  be 
frequently  seen  in  the  palpebral  and  bulbar  conjunctiva, 
.  in  the  skin  as  tophi,  as  well  as  in  the  joints,  and  as  Meyer 
(Fergus's  Transl.  Dis.  of  the  Eye,  page  248)  states,  -'in 
acute  glaucoma  the  aqueous  is  muddy  and  sometimes 
forms  deposits  on  the  posterior  surface  of  the  cornea,'' 
which  condition  I  have  not  observed.  It  is  not  easy  to  de- 
termine the  character  of  such  deposits,  but  I  have  held 
deposits  in  this  situation  following  serous  iritis  under  sus- 
picion of  being  sodium  bi-urate,  though  Garrod  claims 
that  the  inflammation  excited  by  their  presence  destroys 
such  deposits;  we  do  not  find  this  true  in  keratitis  punc- 
tata. As  a  deposit  within  the  eye  in  sufficient  quantity  to 
be  seen  is  not  essential  to  its  power  to  create  excitement  in 
so  delicate  a  structure;  as  only  irritation  sufficient  to  fix- 
the  focus  of  vascularity  when  the  heart  is  in  exalted  action 
from  disturbed  emotion,  etc.,  is  required  to  decide  an  acute 
glaucoma;  a  determination  of  the  presence  of  such  a  pre- 
cipitate would  be  inconclusive.  Such  investigation  is  be- 
set by  invincible  difficulties.  The  urates,  while  remaining 
in  the  circulation,  produce  irritation  of  the  fibrous  tissues 
and  serous  membranes  with  which  they  come  in  contact, 
and  may  thus  decide  a  region  for  the  concentration  of  any 
general  vascular  tumult,  but  they  do  not  directly  cause 
acute  local  trouble  unless  massed  by  precipitation,  which 
is  favored  by  the  lower  temperature  of  the  small  joints, 
their  consequent  comparatively  sluggish  circulation,  their 
composition  of  fibrous  and  serous    tissue  for   which   the 
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materies  morhi  of  gout  has  a  predilection,  and  the  injuries 
to  which  they  are  exposed.  All  of  these  conditions  the 
globe  of  the  eye  satisfies. 

The  presence  of  a  precipitate  in  the  bulb  not  being  a 
sine  qua  non  to  an  acute  glaucoma,  an  excess  of  urates  in 
the  blood  and  palpitating  action  of  the  heart  being  suffi- 
cient to  declare  such  an  effect,  we  may  accept  as  evidence 
of  gout  the  existence  of  migraine,  eczema,  uncertainty  of 
temper  with  insomnia,  mental  depression  or  hebetude, 
crackling  of  the  cervical  spine,  pain  in  the  gastrocnemia 
after  a  short  walk;  certain  forms  of  scleritis,  keratitis, 
and  conjunctivitis,  serous  iritis,  pulsating  arteries  and 
veins,  increase  of  albumen  in  the  aqueous,  extravasations 
of  venous  blood,  turgid  and  swollen  ciliary  processes,  and 
great  oedema;  pharyngitis,  cystitis,  so-called  idiopathic 
urethritis,  herpes,  or  progressive  deafness.  The  longitud- 
inal ridges  and  broad  lateral  furrows,  and  the  extreme 
brittleness  of  the  finger  nails,  are  additional  indications  of 
the  degenerating  influence  of  the  diathesis.  The  thread- 
test  of  the  blood  for  uric  acid,  however,  is  crucial. 

Gout  expressing  itself  in  glaucoma  has  not  necessarily 
other  serious  manifestations.  I  have  never  seen  a  glau- 
comatous person  with  a  bald  head. 

The  malaise  and  slight  chilliness,  followed  by  flushing 
of  the  face  and  mental  stupor,  so  often  observed  in  uric- 
acid-aedmia,  is  not  rarely  mistaken  for  some  form  of  mala- 
rial fever,  as  it  may  have  periods  of  remission  and  re- 
currence within  the  twenty-four  hours,  to  which  error  the 
beneficial  effect  of  quinine,  excluding  the  urates  from  the 
circulation,  is  contributary.  An  examination  of  the  blood 
for  the  malarial  parasite,  or  uric  acid,  may  be  essential  to 
a  diagnosis. 

That  no  deposits  of  sodium  bi-urate  have  been  exter- 
nally manifest  does  not  justify  the  exclusion  of  gout  as  a 
cause  of  glaucoma,  for  gouty  changes  sufficient  to  destroy 
life  itself  have  occurred  without  apparent  joint  deposits 
or  active  inflammatory  processes. 

The  known  incidents  of  acute  podagra  and  acute  glau- 
coma, and  their  perfect  mimicry,  allowing  for  the  function 
of  the  organs  attacked,  show  each  to  be  an  "uric  acid 
storm,"  the  region  being  selected  by  reason  of  its  individ- 
ual specialized  irritability,  a  tendency  ordinarily  inherited. 

Sir  William  Roberts  (Croonian  Lectures,  1892,  Uric 
Acid,   Gravel,  and  Gout,   pp.   33  and  119,)    offers  a  very 
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fascinating  suggestion  in  explanation  of  habitual  excess 
of  uric  acid  in  a  system. 

"  Structurally,  no  essential  difference  exists  between  the 
kidneys  of  birds  and  snakes,  and  those  of  the  highest 
order  of  mammals — man.  Functionally,  there  has  been 
immense  evolution  from  the  solid  or  semi-solid  form  to 
the  watery  form  of  urine,  and  in  the  substitution  of  a 
soluble  form  of  nitrogen  (urea)  for  one  very  sparingly 
soluble  (uric  acid).  This  particular  of  physiological  ev- 
olution has  not  yet  been  perfected,  and  man  must  still 
excrete  8  or  10  grains  of  uric  acid  a  day. 

"In  the  course  of  such  an  evolution  a  double  change  would 
be  in  progress,  namely:  A  gradual  substitution  of  urea  for 
uric  acid  as  the  final  term  of  proteid  metabolism ;  and  the 
complementary  modification  in  the  functional  aptitudes  of 
the  renal  cells — that  is  to  say,  an  ever-increasing  aptitude 
for  the  excretion  of  urea,  and  an  ever-diminishing  aptitude 
for  the  excretion  of  uric  acid.  When,  after  long  aeons, 
the  mammalian  type  was  at  length  evolved,  there  remained 
only  a  small  residuum  of  uric  acid  to  be  dealt  with,  and, 
correspondingly,  only  a  small  residuum  of  the  original 
apititude  of  the  renal  cells  for  its  excretion.  A  feature 
thus  begotten  would  present  great  variation  in  different 
individuals.  Generators  of  gout,  and  members  of  gouty 
families,  are,  for  the  most  part,  people  of  fine  frames  and 
ample  appetites,  who  are  withal  great  consumers  of  nitro- 
genized  food.  In  such  persons  there  is  an  enhanced  pro- 
duction of  urea  which  expands  by  grams,  while  uric  acid 
expands  only  by  grains.  There  would  thus  arise  a  per- 
sistent demand  on  the  urea  excreting  faculty  which  could 
only  be  satisfied  by  an  encroachment  on  the  residuary  fac- 
ulty for  the  excretion  of  uric  acid." 

When  he  produces  ureaand  no  uric  acid  from  nitrogen- 
ous food;  and  when  from  this  he  has  assurance  that  "he 
eats  to  live,"  and  not  to  die,  man  will  probably  have 
reached  his  physical  millenium,  and  have  no  glaucoma. 


KELOID  OF  THE  CORNEA.* 

By  Cassius  D.  Wescott,  M.  D., 

CHICAGO. 

INSTRrtTOR  IXOPHTHALMOLGY  IN  RUSH  MEDICAL  COLLEGE,  OPHTHAL- 
MOLOGIST TO  THE  SANITARIUM  FOR  BABIES.  ETC. 

In  February,  1895,  Baby  Oleson,  aged  2  years,  was 
brought  to  me  because  of  a  disfiguring  prominence  of  the 
corneal  portion  of  the  left  eye.  The  parents,  who  were 
intelligent  Scandinavians,  gave  the  following  history : 

When  the  child  was  three  or  four  days  old  the  left  eye 
became  red  and  swollen,  and  discharged  yellow  matter. 
A  midwife  who  was  in  attendance  said  it  was  a  cold;  the 
usual  application  of  breast  milk  was  made  and  Dr.  Heyn, 
an  ophthalmologist,  who  has  now  left  the  city,  was  con- 
sulted only  after  the  cornea  had  become  opaque.  The 
eye  was  inflamed  and  under  treatment  for  a  month  or 
more,  and  then  the  father  and  mother  saw  the  white  scar 
and  knew  that  the  eye  was  blind.  For  six  months,  the 
mother  said,  it  did  not  change;  then  the  front  of  the  eye- 
ball began  to  grow,  and  continued  to  do  so  for  about  six 
months,  and  then  ceased.  The  eye  had  never  seemed 
painful,  but  for  some  time  had  been  irritated  a  little,  and 
seemed  to  worry  the  child.  It  had  been  noticed  by  the 
parents  that  the  lids  were  never  closed  over  the  projecting 
eyeball. 

I  supposed  that  I  had  to  deal  with  a  case  of  total  staphy- 
loma, with  thickening  and  epidermization  of  the  cornea, 
and  advised  an  abscision ;  but  when  I  had  an  opportunity 
to  examine  the  eye  more  thoroughly  under  an  anaesthetic, 
discovered  at  once  that  it  was  a  solid  tumor.  When  the 
abscision  and  evisceration  was  completed,  and  I  could 
examine  the  specimen,  I  found  that  the  cornea  had  been 
perforated,  that  the  iris  was  adherent  throughout  its  entire 
extent  and  that  the  cornea  was  uniformly  thickened,  meas- 
uring in  the  center  nearly,  if  not  quite,  8  mm.  in  thick- 
ness. The  external  surface  was  rough  and  the  color  that 
of  the  integument.     The  specimen  was  immediately  placed 

*Read  at  a  meeting  of  the  Chicago  Ophthalmological  Society, 
February  9th,  1897. 
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in  Fleming's  solution.  The  operation  wound  healed  kindly, 
and  when  I  last  saw  the  patient,  several  months  after  the 
operation,  the  cicatrix  was  normal  and  the  stump  freely 
movable  in  the  orbit.  I  have  recently  submitted  the  hard- 
ened cornea  to  my  friend,  Dr.  Hektoen,  professor  of  mor- 
bid anatomy  and  director  of  the  laboratories  at  Rush 
Medical  College,  for  examination,  and  he  submits  the  fol- 
lowing report : 

"The  specimen  left  for  examination  December  14th 
shows  the  following:  It  consists  of  one-half  of  the  greatly 
thickened  cornea,  the  cut  surface  being  smooth,  the  mar- 
gins  having   attached   to   them    small    fragments  of    the 
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Fig.  ] .     A  section  of  the  Cornea  magnified  four  times. 

sclera  and  the  structures  at  the  irido-corneal  angles;  the 
piece  comes  to  me  in  alcohol.  The  anterior  surface  is 
rather  rough  and  black  in  color, 

"After  embedding  in  celloidin,  sections  from  30  to  50 
microns  in  thickness  were  cut;  thinner  sections  were  not 
obtainable  because  of  the  great  desity  of  the  tissue;  the 
sections  were  stained  with  haematoxylin  and  eosin,  ac- 
cording to  Van  Gieson's  method.  Under  the  microscope 
it  is  found  that  the  anterior  epithelial  covering  is  some- 
what but  uniformly  thicker  than  normal,  and  that  the 
cells  composing  it  are  more  flattened  than  usual,  while 
those  upon  the  surface  have  formed  a  relatively  thick 
horny  layer,  so  that  the  cornea  is  provided  with  a  distinct 
'stratum  corneum.'  In  some  places  the  lower  layer  of 
cells  is  of  a  brownish  color,  but  otherwise  the  anterior 
epithelial  layer  of  the  cornea  is  free  from  pigment,  but  the 
conjunctival  covering  present  is  the  seat  of  a  light  brown- 
ish diffuse  pigmentation. 
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"The  anterior  basal  membrane  (Bowman's  membrane) 
is  not  conspicuous,  its  place  being  taken  by  fibrillated 
material.  The  greatest  change  is  noticed  in  the  sub- 
stance proper  of  the  cornea.  Under  low  pov  er  it  is  seen 
to  consist  of  a  densely  lamellated  structure,  the  lamellae 
running  parallel  to  each  other,  but  they  are  broaJer  and 
irregular  as  compared  to  those  of  the  normal  cornea. 
Running  obliquely  or  transversely  across  the  sections  are 
distinctly  fibrilated  bundles  that  often  split  up  into  smaller 
bundles;  the  angles  formed  in  this  manner  are  always 
directed  toward  the  anterior  surface  of  the  cornea;  these 
bundles  of  fibrillae  are  as  numerous  in  the  posterior  as  in 
the  anterior  strata  of  the  cornea;  the  fibrillae  stain  red 
with  Van  Gieson's  counter-stain  (acid-fuchsin — picric  acid) 
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Fig:.  ^.  Shows  Oval  Nucleiimbedded  in  a  network  of  parti  j^  fibrilated, 
but  principally  homogeneous  lamellae,  running  in  various  direc- 
tions. Fixed  in  Fleming's  solution,  celloidin  embedding,  haema- 
toxyliu  and  eosin  staining  x  250. 

and  a  faint  red  with  eosin.  The  lamellae  described  above 
behave  in  the  same  manner.  Between  the  lamellae  are 
irregular,  narrow  spaces  that  seem  to  contain  nuclei ;  the 
inter-lamellar  spaces  are  larger  and  plainer  in  the  posterior 
strata  of  the  sections.  The  substance  proper  seems  to  be 
avascular;  in  one  or  two  places  are  found  larger,  but 
empty  circular  spaces,  in  one  of  which  an  indistinct  endo- 
thelial lining  seems  to  be  present. 

"In  order  to  obtain  a  better  idea  of  the  substance  proper 
of  the  cornea  a  thick  section  was  taken,  the  celloidin  dis- 
solved out,  and  then  it  was  cut  into  small  pieces,  some  of 
w^hich  were  reimbedded  in  parafin ;  in  this  way  sections  10 
microns  thick  were  cut  and  stained  as  before.  In  these 
sections  it  can  be  recognized  that  the  lamellae  are  com- 
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posed  of  fine  and  coarser  fibrillae  that  interlace  rather  ir- 
regularly, and  the  inter -fibrillar  and  inter-lamellar  spaces 
contain  connective  tissue  cells  with  large  flattened  nuclei 
(corneal  corpuscles).  Their  number  is  not  increased. 
The  posterior  basal  membrane  is  absent  over  one -half  of 
the  posterior  surface  of  the  cornea,  its  place  being  taken 
by  lamellated  material;  the  posterior  endothelial  layer  is 
absent  completely,  and  its  place  is  taker  by  an  irregular 
layer  of  yellowish  and  brownish  pigment  granules  and 
masses  of  varying  thickness ;  whether  the  brownish  pig- 
ment is  all  enclosed  in  cells  or  not  could  not  be  determined ; 
in  places  the  pigment  masses  were  absent,  and  correspond- 
ing to  these  places  it  is  usual  to  find  pigment  heaps  upon 
the    substance    proper;     at    one  irido-corneal  angle  this 


c.  - 


Fig.  3.  Diagramatic  drawing  of  a  portion  in  which  the  lamella'  and 
fibrillae  pursue  a  parallel  course;  a  narrower,  c  broader  lamellsp, 
h  nuclei  x  350 

pigment  layer   is  continuous   over  a  rounded    projection 
(iris)  withthe  pigment  layer  of  the  ciliary  body. 

"The  diagnosis  would  be  hyperplasia  of  the  substance 
proper  of  the  cornea  (keloid),  with  epitheliosis  of  the 
anterior  surface  and  a  pigment  layer  upon  the  posterior 
surface,  due  to  prolapse  of  the  iris.  "L.  Hektoen." 

None  of  the  text-books  which  I  have  in  my  library 
makes  mention  of  keloid  or  hyperplasia  of  the  cornea,  but 
Fuchs  says  (American  edition,  p.  195)  : 

"Cicatrices  of  the  cornea  are  often  subjected  to  subse- 
quent metamorphoses.  Thus  it  may  happen  that  cica- 
trices originally  flat  later  become  ectatic.  Markedly  ectatic 
cicatrices,  the  most  prominent  point  of  which  is  but  in- 
completely covered  by  the  lids,  not  infrequently  display  at 
4 
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this  point  a  xerotic  condition  of  the  epithelium,  which 
looks  dry  and  epidermoid.  In  old,  dense  cicatrices  yellow 
spots  sometimes  develop,  caused  by  deposition  of  fat  or 
concretions  or  colloid  matter." 

R.  Simon  reports,  in  the  Cenlralhlalt  f.  jjrakfische 
Augenheilkunde ,  1882,  p.  193,  the  case  of  a  stonemason 
who  came  to  the  Royal  University  Clinic  on  December  15, 
1886,  having  had,  twelve  days  before,  a  lime  mixture 
spurted  into  his  right  eye.  Schweigger  found  the  cornea 
ulcerated  and  infiltrated,  and  in  spite  of  repeated  cauter- 
ization and  division  of  the  ulcer  according  to  Saemisch's 
method,  it  advanced  to  purulent  destruction  of  nearly  the 
entire  cornea,  and  when  the  patient  was  discharged,  Feb- 
ruary 1st,  only  a  small  marginal  zone  of  the  cornea  re- 
mained clear. 

On  April  23d,  1890,  the  patient  presented  at  Hirsch- 
berg's  clinic,  asking  the  removal  of  the  eye.  The  cornea 
was  then  the  seat  of  a  solid,  white  tumor,  pointing  some- 
what to  the  nasal  side,  its  base  reaching  nearly  to  the 
limbus,  the  upper  half  being  covered  with  a  smooth  vas- 
cular network.  The  eye  was  removed  and  hardened  in 
Midler's  fluid  and  alcohol.  The  globe  was  normal  in  size 
and  structure,  except  the  cornea;  section  showed  that  the 
tumor  involved  almost  the  entire  breadth  of  the  cornea, 
reaching  the  limbus  on  the  temporal  side,  but  leaving  a 
free  strip  of  cornea  about  2  mm.  wide  on  the  nasal  side. 
Its  greatest  thickness,  including  the  remaining  corneal  tis- 
sue, was  3^  mm. 

Microscopical  examination  showed  the  sclera  and  con- 
junctiva normal,  except  that  in  the  latter  the  vessels  w^ere 
enlarged.  On  the  nasal  side  a  strip  of  cornea  existed, 
which  was  normal  with  the  exception  of  slight  vascularity 
and  collections  of  round  cells  about  the  vessels.  The  epi- 
thelial layers  were  continuous  over  the  tumor,  but  some- 
what proliferated;  in  some  places  slightly,  in  others  very 
much,  and  at  certain  points  dipping  down  into  the  tissue 
of  the  tumor.  At  some  of  these  points  as  many  as  30  epithe- 
lial cells,  overlying  each  other  could  be  counted.  Posterially 
the  tumor  rested  upon  a  longitudinal  stratum  of  partly 
normal  and  partly  altered  corneal  tissue,  and  in  the  lower 
part  consisted  chiefly  of  a  very  fibrous  connective  tissue, 
the  course  of  the  fibers  generally  being  parallel  with  the 
corneal  tissue.  In  the  anterior  part  of  the  tumor  three 
divisions  could  be  made  out.     The  middle  portion  showed 
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bundles  of  connective  tissue  fibers  crossing  irregularly- 
On  the  temporal  side  was  a  narrow  but  dense  bundle 
arching  up  under  the  epithelium  and  back  to  the  posterior, 
horizontal  fibers,  forming  a  capsule  enclosing  a  clear  spot. 
On  the  nasal  side  a  broad  bundle  of  fibers  also  crossed 
under  the  epithelium,  but  soon  lost  itself,  and  there  was 
no  definite  margin  to  the  clear  spot  on  that  side. 

Scattered  all  through  the  tumor  were  many  spindle- 
shaped  connective  tissue  cells  and  round  cells, which  in  some 
places,  especially  near  vessels,  were  collected  in  groups. 
Among  the  bundles  of  connective  tissue  fibers  were  nu- 
merous cavities,  usually  of  moderate  size,  which  contained 
an  almost  perfectly  transparent  substance.  The  nasal 
side  of  the  tumor  showed  a  different  structure.  The  con- 
nective tissue  fibers  had  largely  disappeared,  their  places 
being  taken  by  numerous  round,  spindle-shaped  and  stel- 
late cells.  The  whole  posterior  surface  of  the  tumor  was 
bounded  by  corneal  tissue,  almost  normal  toward  the  sides, 
but  with  increase  of  corneal  corpuscles  and  some  round 
cells,  and  anterially  toward  the  tumor  numerous  vessels. 

Simon  remarks  that  such  a  tumor  is  extremely  rare,  is 
purely  a  corneal  growth  and  consists  of  hyperplasia  of 
the  cicatrix,  and  must  be  regarded  as  a  fibroma  with  par- 
tial myxomatous  degeneration.  Nagel,  in  abstracting  this 
report  for  his  Jalirhuch,  says  that  it  can  only  be  considered 
as  a  case  of  cicatricial  keloid,  and  this  is  the  only  refer- 
ence to  the  possibility  of  keloid  of  the  cornea  which  I  have 
been  able  to  find  in  the  literature. 

I.  Szokalski,  Warsaw,  reports  in  the  Amuues  d'  OciiJisfique, 
Brouxells,  1895,  p,  209,  the  case  of  a  woman,  aged  40, 
strong  and  well,  who  had  had  a  total  staphyloma  of  the 
cornea  from  youth,  and  wished  it  removed,  that  she  might 
wear  an  artificial  eye.  She  said  that  the  eye  became  in- 
flamed from  time  to  time,  and  was  then  very  painful.  The 
eye  was  removed.  He  speaks  of  the  case  as  one  of  hy- 
perplasia of  the  cornea,  and  describes  a  tumor  of  grayish 
brown  color,  resembling  a  staphyloma  in  form,  rising 
abruptly  from  the  edge  of  the  sclerotic  and  having  a 
regularly  rounded  surface.  The  thickened  cornea  was  4 
or  5  mm.  thick,  and  almost  cartilaginous  in  appearance. 
Microscopically  it  consisted  first,  of  a  thick  epidermic 
layer;  second,  a  layer  of  cellular  tissue  containing  capil- 
laries (Bowman's  lamina  being  absent  in  the  center  but 
normal  at  the  edges) ;    third,   the   corneal  tissue  proper, 


478  KELOID  OF  THE  CORNEA. 

showing  its  fibrillary  nature,  but  full  of  granular  masses, 
which  in  places  formed  nests  of  fatty  substance;  this 
composed  three-fourths  of  the  thickness  of  the  growth. 
The  membrane  of  Descemet  was  visible  in  places,  but  on 
its  posterior  surface  the  normal  epithelium  was  replaced  by 
nodosites  of  transparent  granulations. 

These  two  cases  are  all  that  I  have  been  able  to  find,  in  a 
rather  extended  search  of  the  literature,  at  all  resembling 
the  case  which  I  have  reported.  Perhaps  the  term  keloid, 
as  applied  to  this  case,  is  to  be  criticised.  For  histological 
reasons  it  would,  perhaps,  be  better  to  call  it  a  case  of 
chronic  inflammatory  hyperplasia;  but  in  its  genesis  it 
certainly  resembles  keloid.  A  dense  scar  formed  in  the 
cornea,  as  a  result  of  keratitis  and  a  perforating  ulcer. 
From  the  description  which  the  parents  gave  I  should  judge 
that  the  entire  cornea  was  opaque  from  this  cicatricial 
tissue.  Several  months  after  the  inflammation  had 
subsided  the  scar  began  to  grow,  with  the  result  described. 
I  have  had  little  opportunity  to  study  keloid  of  the  skin, 
but  it  seems  to  me  that  we  have  here  a  similar  patho- 
logical process.  Whatever  the  pathology,  the  rarity  of 
the  condition  makes  the  case  worthy  of  record,  and  I  am 
glad  to  be  able  to  submit  it  for  your  discussion. 

31  Washington  Street. 


ON    INTERSTITIAL    KERATITIS    AND  ITS  COMPLI- 
CATIONS. 

By  C.  Devereux  Marshall,  F.  R.  C.  S., 
curator  and  librarian  royal  london  ophthalmic  hospital, 

MOORFIELDS. 
With  Four  Micro-Photographs. 

There  are  some  diseases  of  the  eye  which,  although  their 
clinical  aspects  are  very  well  known,  yet  their  histological 
appearances  are  comparatively  seldom  seen.  This,  of 
course,  arises  from  the  difficulty  there  is  in  obtaining  speci- 
mens for  microscopical  examination. 

To  this  class  belongs  the  important  group  of  cases  which 
come  under  the  head  of  interstitial,  or  parenchymatous 
keratitis. 

Although  this  disease  sometimes  runs  a  most  severe 
course,  and  may  produce  profound  effects  upon  the  eye  as 
the  visual  organ,  yet  one  may  have  years  and  years  of 
experience  without  ever  having  the  opportunity  of  sub- 
jecting a  specimen  to  a  more  thorough  examination  than 
that  afforded  by  the  use  of  a  couple  of  lenses  or  the  mir- 
ror of  the  ophthalmoscope. 

I  consider  myself  very  fortunate  in  having  been  able  to 
obtain  some  specimens  of  eyes  which  have  suffered  from 
accidents,  or  diseases  which  have  necessitated  their  re- 
moval during  certain  stages  of  this  malady,  and  I  hope 
that  a  description  of  such  will  not  be  found  uninteresting. 

In  the  first  place,  it  is  necessary  to  define  exactly  what 
one  means  by  the  term  "interstitial  keratitis,"  as  of  course 
any  inflammatory  affection  of  the  cornea  will  give  rise  to 
an  interstitial  keratitis,  such  for  instance  as  an  ulcer  or 
suppuration,  and  frequently  a  similar  condition  is  seen  as 
a  result  of  trachoma. 

Such  cases  as  these  are  not  included,  and  I  shall  confine 
myself  entirely  to  a  description  of  the  disease  as  it  appears 
in  persons  "who  are  the  subjects  of  inherited  syphilis,  al- 
though a  similar  condition  is  sometimes,  though  rarely, 
seen  as  a  tertiary  manifestation  of  acquired  syphilis.  This 
latter  condition,  how^ever,  I  have  never  had  an  opportu- 
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nity  of  examining  other  than  clinically,  but  I  believe  the 
two  diseases  to  be  very  closely  related  to  each  other. 

When  discussing  a  subject  like  this  it  is  absolutely  es- 
sential to  keep  before  one's  mind  the  main  embryological 
facts  which  concern  the  cornea  and  adjoining  structures, 
and  for  the  purpose  of  rendering  these  clear  I  will  very 
briefly  recount  them. 

The  corneal  epithelium  is  formed  from  the  external  epi- 
blast  which,  first  of  all,  rests  against  that  which  is  des- 
tined to  form  the  lens. 

The  substantia  propria  has  quite  a  different  origin.  It 
is  derived  from  a  layer  of  mesoblast,  which  can  be  seen  at 
a  very  early  stage  of  the  development  of  the  eye,  lying 
between  the  epiblast,  which  forms  the  rudimentary  lens, 
and  that  which  is  to  form  the  corneal  epithelium.  Then  a 
cleft  appears  in  this.  The  anterior  part  remains  adherent 
to  the  cuticular  epiblast  and  forms  the  substantia  propria 
of  the  cornea,  while  the  posterior  part  forms  the  lens  cap- 
sule and  the  pupillary  membrane.  This  cleft  afterward 
opens  up  and  forms  the  anterior  chamber. 

The  epithelium  on  the  posterior  elastic  lamina,  or  Des- 
cemet's  membrane,  is  derived  from  mesoblastic  cells  which 
grow  from  the  periphery  and  gradually  form  a  covering 
by  spreading  themselves  out  over  it. 

The  choroid  and  iris  are  likewise  developed  from  the 
mesoblast  in  contact  with  the  outer  layer  of  the  optic  cup, 
and  the  sclerotic  is  entirely  derived  from  the  mesoblast. 
We  thus  have  the  substantia  propria  of  the  cornea,  the 
iris,  th-  choroid  and  the  sclerotic,  all  closely  related  em- 
bryologically,  and  all  derived  from  the  middle  layer  of  the 
blastoderm,  while  the  corneal  epithelium,  the  lens  and  the 
retina  are  epiblastic  structures. 

It  is  usual,  clincally,  to  recognize  at  least  three  stages 
of  the  disease.  First,  there  is  the  stage  of  infiltration, 
wherein  the  cornea  becomes  cloudy  and  more  and  more 
infiltrated  with  small  round  cells,  as  the  disease  progresses, 
until  it  gets  almost  as  opaque  as  ground  glass. 

This  gradually  passes  into  the  second  stage,  during 
which  vessels  develop  and  the  whole  cornea  becomes  vas- 
cular. Then,  after  several  months,  the  third  stage  of  res- 
olution begins  and  goes  on  until,  in  favorable  cases,  the 
cornea  regains  a  great  deal  of  its  original  brightness,  and 
in  slight  cases,  it  may  become  almost  as  clear  as  it  was  at 
first. 
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If  the  opportunity  occurs  of  seeing  such  cases  in  a  very 
early  stage,  and  almost  as  soon  as  the  patient  becomes 
aware  that  anything  is  the  matter  with  the  eye,  one  is 
usually  able  to  recognize  some  slight  muddiness  of  the 
aqueous,  and,  on  careful  examination,  the  condition  of  so- 
called  keratitis  punctata  may  be  seen  with  a  somewhat 
deepened  anterior  chamber.  Such  an  eye  presents  the 
characteristic  appearance  of  serous  iritis. 

It  occasionally  happens  that  one  can  make  an  ophthal- 
moscopic examination  before  the  cornea  becomes  too 
cloudy,  and  then  similar  changes  may  be  seen  going  on  in 
the  choroid,  and  some  patches  of  oedema  and  early  inflam- 
matory changes  are  recognizable.  In  addition,  the  ciliary 
vessels  become  injected,  and  thus  we  have  in  such  a  case 
an  inflammation  of  the  whole  uveal  tract  and  the  parts 
which  are  of  mesoblastic  origin.  It  is  not  common  to  see 
all  these  changes  in  the  same  eye,  but  still  they  do  occur 


Fig'.  1.  Fig.  2. 

to  a  greater  or  less  extent,  although,  as  a  rule,  one  struc- 
ture is  more  affected  than  the  other,  but  the  affection  is 
practically  never  entirely  confined  to  one  part  only.  We 
will  endeavor,  by  means  of  the  specimens  available,  to  il- 
lustrate these  changes  as  far  as  possible. 

Fig.  1  represents  the  first  condition  of  keratitis  punctata. 
This  is  seen  to  a  greater  or  less  extent  in  all  cases  of 
serous  iritis.  In  this  section  it  is  obvious  that  the  cor- 
nea itself  has  not  yet  become  involved.  The  small  round 
cells  which  go  to  form  the  dots  are  derived  from  exudation 
taking  place  from  the  ciliary  body  and  iris. 
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The  extent  to  which  diapedesis  takes  place  entirely  de- 
pends upon  the  severity  of  the  inflammation,  but  under 
the  conditions  about  which  we  are  here  speaking  it  never 
goes  on  to  a  very  great  extent;  however,  as  we  shall  see 
later  on,  it  may  be  sufficient  to  cause  obstruction  to  the 
outlet  of  fluids  at  the  angle  of  the  anterior  chamber.  Oc- 
casionally some  dots  are  situated  in  the  deepest  layers  of 
the  cornea,  but  the  dots  on  Descemet's  membrane  are  the 
first  to  appear. 

The  second  stage  of  infiltration  is  well  shown  in  Fig.  2, 
which  was  from  a  young  person  whose  eye  had  been  af- 
fected with  the  disease  for  not  more  than  between  five  and 
six  weeks.  Here  we  see  the  stage  of  infiltration  well 
marked.  The  dots  on  the  back  of  the  cornea  have  disap- 
peared, and  there  is  only  a  small  ii  regular- shaped  deposit 
seen  adherent  to  the  cells  lining  Descemet's  membrane  in 
certain  parts  of  the  section.  In  the  central  part  of  the 
cornea,  from  which  the  photograph  is  taken,  no  vessels 
have  as  yet  become  developed  though,  at  the  peripheral 
parts,  they[are  making  their  appearance,  and  there  is  great 
injection  of  tho  episcleral  arteries  and  veins. 


Fig.  3. 

The  ciliary  body  is  showing  very  marked  changes.  Its 
vessels  are  somewhat  large  and  injected,  and  there  is  consid- 
erable infiltration  of  its  substance. 

The  iris  is,  of  course,  directly  continuous  with  this,  and 
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here  we  notice  that  the  base  is  most  affected.  It  is  slightly 
thickened,  and  there  was  some  slight  exudation  filling  up 
the  spaces  of  Fontana.  It  is  easy  to  see  how  that,  if  the 
exudation  remained  and  became  organized,  there  would 
be  a  great  tendency  for  adhesion  to  form  and  thus  to  very 
considerably  narrow  the  angle  of  the  anterior  chamber. 

Following  closely  on  this  is  the  third  stage  in  which  vas- 
cularization takes  places.  Figure  4  shows  this  well.  The 
epithelium  covers  the  anterior  surface,  but  the  whole  of 


Fig.  4. 
the  interstitial  substance  of  the  cornea  is  very  much  al- 
tered, and  we  see  the  vessels  here  w^ell  developed  and  full  of 
blood,  together  with  extensive  round  cell  infiltration.  The 
separate  bundles  of  fibrous  tissue  which  compose  it  are  un- 
recognizable in  the  part  most  affected,  and  even  where 
they  can  be  just  made  out  they  have  undergone  so  much 
change  that  they  are  separated,  and  exudation  lies  in  the 
small  spaces  thus  produced.  The  vessels  are  seen  to  be 
much  more  developed  in  the  anterior  part  of  the  cornea 
than  in  the  posterior,  as  is  sometimes  described. 

The  next  stage  is  that  of  resolution,  and  the  degree  to 
which  this  goes  on  varies  much  in  different  eyes.  Some 
of  the  slighter  cases  become  so  improved  and  clear  to  such 
an  extent  that  it  is  difficult  without  very  careful  examina- 
tion to  see  that  there  has  ever  been  anything  the  matter 
with  the  eye. 

On  the  other  hand,  the  opacities  may  remain  permanent 
and  never  clear  up  at  all.  Still  worse  than  this,  the  cor- 
nea and  ciliary  region  may  be  so  much  affected  that  their 
structure  is  permanently  weakened,  and  instead  of  form- 
ing a  sufficient  support  they  bulge  under  the  intra-ocular 
tension  and  become  more  or  less  staphylomatous. 

Again,  another  misfortune  may  attend  an  eye  in  this 
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condition,  and  that  is,  the  iritis  may  lead  not  only  to  the 
formation  of  posterior  synechias,  but  also  to  the  closure 
of  the  angle  of  the  anterior  chamber  by  adhesion  of  the 
periphery  of  the  iris  to  the  back  of  the  cornea,  and  so  a 
condition  of  glaucoma  is  produced.  Thus  the  sight  may 
not  only  be  greatly  impaired  by  the  changes  in  the  cor- 
nea, but  also  the  retina  and  optic  nerve  may  be  renderd 
quite  incapable  of  performing  their  normal  functions. 

There  is  still  a  further  change  to  which  such  eyes  are 
liable,  and  that  is  an  affection  of  the  posterior  part  of  the 
uveal  tract,  viz.,  the  choroid. 

Now,  nothing  is  more  common  than  to  observe  patches 
of  choroiditis  in  eyes  which  have  suffered  from  interstitial 
keratitis,  and  the  reason  for  this  is  obvious,  and  is  just 
what  one  would  expect.  If  the  disease  be  regarded  as  an 
irido-cyclitis  it  is,  a  priori,  just  as  likely  that  the  inflam- 
matory changes  will  extend  backward  as  well  as  forward. 
Often  when  it  goes  backward  the  choroidal  changes  are 
infinitely  greater  than  the  corneal,  and  conversely,  when 
it  travels  forward  the  cornea  may  be  far  more  affected  than 
the  choroid. 

We  thus  see  that  that  the  affection  known  as  "interstitial 
keratitis"  is  really  a  certain  manifestation  of  a  disease 
which  affects  the  whole  uveal  tract  to  a  greater  or  less  de- 
gree, and  that  this  is  the  tertiary  manifestation  of  syphilis, 
usually  congenital, but  sometimes  acquired ;  and. whereas  the 
anterior  part  of  the  eye, the  cornea,  is  the  most  commonly  af- 
fected in  the  former,  so  is  the  posterior  part — the  choroid — 
most  affected  in  the  latter,  and  between  these  two  extremes 
every  stage  is  seen.  What  exactly  is  the  determining 
point  as  to  which  part  of  the  uveal  tract  will  suffer  most  in 
any  individual  case  I  am  quite  unable  to  say. 

A  great  deal  of  confusion  has  been  caused  by  observers 
paying  attention  only  to  the  clinical  aspect  of  the  cases, 
and  thus  many  names  have  been  given  to  what  is  essen- 
tially one  disease.  Even  the  name  "interstitial  keratitis" 
is  a  bad  one,  as  it  only  describes  one  phase  of  the  affec- 
tion. And  among  other  terms  which  have  been  used  we 
find  Vossius  describing  a  disease  called  by  him  "Keratitis 
Centralis  Annularis,"  and  this  indicates  the  condition 
sometimes  seen  when  small  opacities  commence  near  the 
central  portion  of  the  cornea  and  then  they  coalesce  and 
form  a  ring,  the  center  of  which  may  or  may  not  become 
opaque. 
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Keratitis  punctata  syphilitica  has  been  described  by 
Mauthner  and  others,  and  simply  represents  the  deposits 
seen  sometimes  in  the  cornea  of  syphilitic  subjects.  It 
not  at  all  infrequently  happens  that  the  opacity  assumes  a 
triangular  or  rounded  shape,  and  this  is  often  situated  at 
the  lower  part  of  the  cornea;  or  again,  localized  opacities 
may  extend  more  or  less  completely  around  the  periphery 
of  the  cornea,  and  in  such  cases  there  is  often  very  marked 
iritis  or  cyclitis,  or  both. 

A  description  of  this  variety  was  given  by  Brailey  in 
the  transactions  of  the  Ophthalmological  Society  of  Great 
Britain,  Vol.  XV. 

He  endeavored  to  show  by  means  of  a  series  of  cases 
that  there  is  a  peculiar  form  of  iritis  seen  in  the  late  ter- 
tiary stage  of  acquired  syphilis,  and  also  of  a  very  late 
manifestation  of  congenital  syphilis  which  had  not  hitherto 
been  described. 

All  his  cases  showed  very  well  marked  iritis  and  cyclitis, 
with  more  or  less  corneal  affection.  This  latter  was  first 
recognized  by  deposits  forming  the  so-called  keratitis 
punctata  on  the  back  of  the  cornea;  as  time  went  on  the 
opacities  developed  until  at  last  a  dense  bluish -white  tri- 
angular plaque  formed  deep  in  or  behind  the  lower  part  of 
the  cornea.  In  such  cases  small  gummata  sometimes  de- 
veloped at  the  edge,  and  thus  several  peripheral  anterior 
synechiae  were  formed. 

Such  cases  as  these  must  have  come  under  the  observa- 
tion of  most  ophthalmic  surgeons,  and  at  least  they  are  by 
no  means  rare  at  Moorfields,  but  I  fail  to  see  any  patho- 
logical or  clinical  reason  for  regarding  them  as  belonging 
to  a  separate  class  from  the  ordinary  cases  clinically 
known  as  interstitial  keratitis.  They  both  commence  to  a 
greater  or  less  degree  as  a  serous  irido-cyclitis.  They 
both  occur  in  individuals  who  are  subjects  of  inherited  or 
acquired  syphilis,  and  their  somewhat  different  clinical 
aspects  may  readily  be  due  first  of  all  to  the  iris  and  cili- 
ary body  bearing  the  greater  part  of  the  disease,  and, 
secondly,  to  the  fact  that  the  patients  in  whom  this  mani- 
festation is  chiefly  seen  are  older  and  their  tissues — e.  g.i 
the  cornea  and  sclerotic — are  denser  and  less  likely  to  be- 
come inflamed  than  the  young  and  softer  tissues  of  chil- 
dren. That  this  latter  makes  a  vast  difference  to  the  clin- 
ical course  of  a  disease  can  be  readily  demonstrated  by 
looking,   for   instance,   at   the   effect  of   increased   intra- 
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ocular  tension  in  persons  of  different  ages.  If  it  occurs 
in  infancy  we  have  the  large  staring  condition  of  eye 
known  as  buphthalmos  produced;  whereas,  when  it  occurs 
in  adult  life,  we  have  practically  no  change  in  the  shape 
or  appearance  of  the  eye,  and  it  often  happens  that  the 
cupping  of  the  optic  disc  is  the  only  thing  that  tells  us 
that  undue  intra-ocular  tension  has  been  present.  Some- 
times a  weak  spot  in  the  sclerotic  bulges  and  may  lead  to 
the  formation  of  an  equatorial,  or,  more  rarely,  of  a  cili- 
ary staphyloma,  but  such  eyes  are  not  uniformly  en- 
larged. 

From  the  point  of  view  of  treatment  it  is  in  the  highest 
degree  essential  that  the  true  pathological  conditions  pres- 
ent should  be  kept  in  mind,  and  it  is  owing  to  the  neglect  of 
this  that  absolutely  inefficient  and  even  erroneous  treatment 
is  adopted.  We  here  are  dealing  with  a  disease  which  may 
lead  to  blindness  in  a  variety  of  ways,  and,  therefore,  the 
particular  danger  attending  any  individual  case  must  be 
recognized  and  treated. 

The  conditions  which  most  commonly  lead  to  great  dete- 
rioration of  sight  are  the  following : 

(I.)  Irido-cyclitis,  leading  to  impaired  nutrition  of  the 
whole  eyeball,  blocking  of  the  pupil,  weakening  of  the 
sclerotic  in  the  ciliary  region  and  the  formation  of  ciliary 
staphylomata. 

(II.)     More  or  less  permanent  opacity  of  the  cornea. 

(III.)  The  formation  of  adhesions  between  the  iris  and 
cornea,  leading  to  closure  of  the  angle  of  the  anterior 
chamber;  these  may  only  affect  the  extreme  periphery,  or 
they  may  be  much  wider  and  lead  to  an  extensive  attach- 
ment of  the  two  structures. 

(IV.)  The  formation  of  posterior  synechiae,  leading  to 
blocking  of  the  pupil  and  obliteration  of  the  communica- 
tion between  the  anterior  and  posterior  chambers. 

(V.)  As  a  result  of  condition  III.  and  IV.  a  secondary 
glaucoma  will  be  produced  with  all  its  attendant  perils  and 
complications.  This  is  the  usual  cause  of  the  large  staphy- 
lomatous  eyes  which  are  sometimes  seen  to  follow  a  severe 
attack  of  the  disease  in  childhood. 

(VII.)  Shrinking  of  the  globe  with  detachment  of  retina 
and  usually  more  or  less  pain,  and  finally  complete  disor- 
ganization of  the  eye. 

(VII.)  Choroiditis,  with  secondary  involvement  of  the 
retina. 
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Considering  that  the  disease  is  of  syphilitic  origin,  there 
can  be  no  question  about  the  advisability  of  treating  the 
patient  on  anti- syphilitic  lines.  But,  although  it  is  a  ter- 
tiary manifestion,  yet  experience  shows  that  mercury  is  of 
the  greatest  possible  benefit,  and  does  far  more  good  when 
given  in  the  form  of  baths.  But  this  is  not  the  point  upon 
which  I  want  to  dwell,  rather  do  I  wish  to  indicate  the  local 
treatment  of  the  various  pathological  processes  which  are 
met  with. 

i^  s  I  have  already  attempted  to  show,  the  disease  in  its 
simplest  form  is  essentially  an  irido-cyclitis,  and  the  symp- 
toms first  met  with  are  those  of  serous  iritis.  There  is  the 
somewhat  deepened  anterior  chamber,  the  slight  turbidity 
of  the  aqueous  and  the  so-called  keratitis  punctata. 

In  this  condition  the  first  thing  to  do  is  to  use  atropine, 
and  get  the  pupil  well  dilated,  and  then  of  course  the  risk 
of  getting  posterior  synechias  is  greatly  diminished.  The 
usual  auxiliary  treatment,  that  is,  hot  bathing  several 
times  a  day  and  a  shade  for  the  eyes,  are  of  course  or- 
dered. The  treatment  of  this  condition  is  simple  enough, 
but  shortly  afterward  the  stage  of  infiltration  develops 
and  may  go  on  until  the  cornea  resembles  ground  glass 
rather  than  clear,  and  this  gradually  passes  into  the  vas- 
cular stage. 

Unfortunately  but  little  can  be  done  to  prevent  this  infill 
tration  going  on,  though  mercury  properly  administered 
is  of  great  service,  but  local  remedies  do  not  have  much 
effect  upon  it.  Atropine  is  the  one  thing  essential,  and 
without  this  serious  trouble  may  occur  as  the  result  of 
blocking  of  the  pupil.  Some  people  have  recommended 
eserine  from  its  supposed  beneficial  action  on  the  cornea. 
When  one  considers  the  nature  of  the  disease  it  is  at  once 
apparent  that  the  use  of  such  a  drug  here  is  diametrically 
opposed  to  all  reason.  Even  if  the  intra-ocular  tension 
be  much  increased,  it  should  not  be  used,  for  this  symp- 
tom is  due  to  the  iritis  and  to  the  aqueous  containing  in- 
flammatory products  which  may  close  the  spaces  of  Fon- 
tana,  and  in  practically  all  cases  the  anterior  chamber  is 
deeper,  or  certainly  not  more  shallow  than  normal,  there- 
fore theoretically  it  can  do  no  good,  while  practically  it 
does  harm. 

If  the  tension  gets  to  be  really  serious  something  must 
be  done  for  its  relief,  though  in  many  cases  when  the  in- 
crease is  slight  atropine  frequently  lowers  it,  and  as  it  has 
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the  proper  action  of  the  pupil  it  should  be  continued  in 
the  hope  that  it  may  check  the  iritis,  and  thus  cure  the 
cause  instead  of  the  symptoms  only.  It  sometimes  hap- 
pens that  the  tension  becomes  too  high  for  this  to  be  effi- 
cient, and  then  we  must  have  recourse  to  one  of  the  three 
operative  measures  for  its  relief,  viz.,  paracentesis,  scler- 
otomy, or  iridectomy. 

It  is  difficult  to  imagine  that  iridectomy  could  be  of 
much  service.  We  already  have  an  iritis  due  to  a  toxic 
cause  as  the  bottom  of  the  trouble,  and  if  we  further  irri- 
tate the  iris  by  cutting  it  we  are  likely  to  make  matters 
worse  instead  of  better.  The  tension  in  this  case  is,  as  a 
rule,  not  due  to  the  close  approximation  of  the  iris  to  the 
cornea,  but  to  the  plastic  nature  of  the  fluid  occupying 
the  spaces  of  Fontana,  as  has  already  been  pointed  out. 

This,  therefore,  is  a  temporary  rather  than  a  permanent 
condition,  and  we  simply  have  to  steer  the  eye  safely 
through  this  danger  until  the  time  comes  when  it  no  longer 
exists. 

Paracentesis  is,  in  the  majority  of  cases,  quite  efficient. 
We  here  lower  the  tension  for  a  time,  we  tap  the  aqueous 
chamber  and  get  rid  of  a  quantity  of  fluid,  which  is  more  or 
less  rich  in  albuminous  material ;  we  allow  the  eye  to  secrete 
fresh  and  probably  healthier  fluid ;  the  iris  is  not  in  any  way 
interfered  with,  and  the  operation  is  of  so  so  simple  a 
nature,  and  causes  so  little  disturbance,  that  it  can  be  re- 
peated at  intervals  should  it  be  found  necessary  to  do  so. 
It  is  far  less  severe  than  a  sclerotomy,  and  should  always 
be  tried  first. 

Next,  with  regard  to  the  vascularity,  can  this  be  success- 
fully treated,  and,  if  so,  how? 

The  line  of  treatment  is  likely  to  be  much  modified  by 
the  way  in  which  we  regard  the  presence  of  the  blood 
vessels.  That  is  to  say,  are  they,  like  the  infiltration,  part 
of  the  disease  which  we  are  endeavoring  to  stop,  or  are 
they  really  due  to  a  reparative  process  which  has  for  its 
object  the  clearing  away  of  inflammatory  deposit  already 
there? 

Opinions  may  differ,  but  it  seems  to  me  that  even  if  they 
are  a  manifestation  of  the  disease  to  start  with,  yet  it  is 
impossible  for  the  cornea  to  clear  without  them,  and  al- 
though the  numerous  vessels  developed  in  a  clear  struc- 
ture like  the  cornea  are  by  no  means  unmixed  blessings, 
jier  se,  yet  anything  which   will    aid  its  nutrition  or  help  to 
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clear  away  the  deposit  already  existing  between  and  in  its 
bundles  of  fibers  must  be  regarded  in  a  favorable  light. 
In  order  to  get  rid  of  the  vessels  periotomy  has  been  done 
here,  as  well  as  in  the  pannus  due  to  trachoma,  but  when 
the  ultimate  function  of  these  vessels  is  recognized,  as 
well  as  their  deep  origin  and  situation,  it  is  obvious  that 
such  an  operation  cannot  materially  aid  the  eye  in  resisting 
the  disease — rather  the  reverse  is  true,  and  it  probably 
puts  the  cornea  in  a  considerably  worse  position  than  it 
was  before.  One  might  as  well  ligature  the  main  vessels 
leading  to  an  inflamed  area  while  the  condition  which  was 
causing  the  trouble  remained  active. 

It  should  never  be  forgotten  during  the  stage  of  inflam- 
mation that  there  is  always  a  tendency,  more  or  less 
marked,  to  the  formation  of  adhesion  between  the  iris  and 
any  part  with  which  it  may  be  in  contact.  Atropine  must, 
therefore,  be  continued  whenever  possible,  as  with  a  di- 
lated pupil  posterior  synechias  are  avoided.  There  is  an- 
other less  common,  but  by  no  means  less  urgent  danger, 
and  that  is  the  formation  of  anterior  synechiae. 

One  way  in  which  this  is  liable  to  develop  is  by  tapping 
the  anterior  chamber.  The  aqueous  is  let  out  and  the  iris 
comes  to  lie  against  the  back  of  the  cornea.  If  the  fluid 
continues  to  drain  away,  one  may  find  that  when  the 
wound  is  closed  the  two  structures  are  firmly  adherent. 
This,  of  course,  is  one  of  the  most  disastrous  things  that 
can  happen,  as  we  then  have  the  angle  of  the  anterior 
chamber  permanently  closed,  and  the  eye  will  rapidly  drift 
on  to  a  condition  of  absolute  glaucoma.  The  only  hope 
in  such  a  case  would  be  the  production  of  that  very  unde- 
sirable condition,  viz.,  a  leaking  cystoid  scar.  The  dan- 
ger of  adhesions  forming  is  far  less  if  a  simple  paracentesis 
is  done  than  if  the  more  serious  operation  of  sclerotomy  be 
performed. 

There  is  still  the  final  stage  of  resolution.  The  ultimate 
vision  is  entirely  dependent  upon  the  degree  to  which  this 
goes  on,  therefore  we  must  aid  it  in  every  possible  manner. 

As.  has  been  shown  above,  the  vessels  diminish  as  time 
goes  on  and  the  cornea  becomes  more  and  more  clear,  but 
still  some  permanent  opacities  nearly  always  remain,  ex- 
cept perhaps  in  the  mildest  cases,  and  even  then  it  prac- 
tically never  clears  to  such  an  extent  that  it  is  impossible 
to  recognize  some  change  on  a  careful  examination.  This 
is  really  only  what  could  be  expected,  for  one  cannot 
imagine  that  so  delicate  a  structure  as  the  cornea  could 
be  as  clear  after  an  attack  of  inflammation  as  before  it. 

If  only  the  stage  of  slight  infiltration  has  been  reached, 
resolution  could  go  on- until  all  the  inflammatory  products 
had  been  absorbed,  but  in  most  cases  we  get  new  vessels 
I'eveloped  in  thf  cornea,  and  these  always  remain  and  can 
be  recognized  as  small  thread-like  lines  running  in  all 
directions,  years  after  they  have  ceased  to  carry  blood, 
and  their  presence  forms  the  readiest  means  of  proof  that 
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a  certain  eye  has  suffered  from  this  disease  at  one  time. 
This  fact  may  be  of  great  importance  from  the  medico- 
legal point  of  view.  Now,  although  these  vessels  may 
have  degenerated  to  mere  threads,  which  are  invisible  to 
the  unaided  eye,  yet  it  is  astonishing  to  see  with  what 
great  rapidity  an  eye  in  this  condition  may  become  acutely 
inflamed,  and  in  the  course  of  a  few  days,  or  even  hours, 
may  be  in  the  condition  of  an  advanced  form  of  vascular 
keratitis. 

Such  cases  can  only  be  explained  on  the  supposition 
that  the  vessels  are  really  still  present,  and  can  become 
functionally  active  after  a  sufficient  stimulus  has  been  ap- 
plied. The  onset  is  far  too  rapid  in  many  cases  to  suppose 
that  actually  new  vessels  have  been  formed  in  the  time. 
This  theory  is  borne  out  by  microscopic  examination  of 
eyes  which  at  some  remote  period  had  suffered  from  inter- 
stitial keratitis.  The  minute  network  in  the  parenchyma 
of  the  cornea  makes  but  little  appreciable  defect  of  vision, 
and,  supposing  all  the  infiltration  be  cleared  up,  the  eye 
should  see  nearly  as  well  after  as  before  an  attack.  Un- 
fortunately, however,  this  by  no  means  always  happens, 
large  infiltrated  patches  often  remain  for  years,  not  to 
mention  the  results  of  those  more  severe  cases  when  the 
cornea  gets  ulcerated  and  we  have  not  only  the  old  infil- 
tration to  deal  with,  but  also  a  dense  scar  as  well, 

A  good  deal  of  attention  has  been  paid  to  the  electrical 
treatment  of  these  patches,  and  a  gentle  current  of  about 
1  milliampere  is  passed  through  them  by  means  of  an 
electrode,  which  is  made  to  touch  the  cornea  while  the 
circuit  is  completed  by  the  other  electrode  being  placed 
on  the  forehead  or  elsewhere.  The  practical  effect  of  this 
must  be  a  somewhat  powerful  stimulation  of  the  part  thus 
treated,  and  supposing  the  opacity  is  due  only  to  an  area 
which  is  infiltrated  with  inflammatory  products  no  doubt 
the  lymph  stream  in  the  cornea  is  hastened,  and  this  may 
lead  to  the  carrying  away  of  those  products  which  are 
deposited  between  the  bundles  of  fibers.  But,,  on  the 
other  hand,  when  actual  scars  are  present  which  are  due  to 
the  healing  of  ulcerated  parts,  it  seems  to  me  utterly  op- 
posed to  ail  known  physiological  principles  to  suppose  that 
the  scar  can  become  absorbed  and  replaced  by  healthy  tissue 
by  means  of  a  feeble  electric  current.  I  do  not  for  a  mo- 
ment deny  that  such  a  procedure  may  aid  thinning  of  an 
opacity,  even  if  it  be  in  part  due  to  a  scar,  but  that  it  can 
do  more  than  this  (as  some  people  claim,)  seems  to  me  to 
be  impossible. 

Ung.  hydrarg.  ox.  flav.  is  a  well-tried  remedy,  and  from 
its  stimulating  action  it  certainly  aids  the  clearing  of  the 
infiltrated  patches  in  the  later  stages  of  the  disease. 

The  extreme  importance  of  this  disease  and  the  errone- 
ous way  in  which  it  is  sometimes  regarded,  is  my  excuse  for 
trying  to  point  out  more  accurately  its  pathology  and  ra- 
tional treatment. 
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age  50,  had  simple  glaucoma  of  the  left  eye,  with  contracted  field. 
Right  had  perfect  field  and  no  symptoms;  discs  much  alike,  having 
large  cups  on  the  external  sides  and  broad  belts  of  nerve  tissue  on 
the  internal.  John  S.,  age  51,  in  August,  1879,  had  advanced 
chronic  glaucoma  in  the  left  eye,  while  in  the  right  there  was  no 
glaucoma.  Vision  "^/n,  with  — .75  I),  a  large,  circular  and  very  deep 
physiological  cup.  Three  years  later  the  left  eye  was  quite  blind 
and  the  ri§:ht  remained  as  before.  These  cases  show  that  even 
"physiological"  cups  must  at  times  be  viewed  with  suspicion  of 
glaucoma. 

Nettleship  suggested  that  natural  variations  of  resist- 
ance in  the  lamina  cribrosa  may  have  effect  in  producing 
abnormal  disc  appearances,  and  said:  "I  think  it  likely 
that  a  very  large  physiological  cup  shows  a  predisposi- 
tion to  the  further  yielding  that  will  constitute  glaucoma." 
Then  one  sometimes  sees  cases  of  simple  glaucoma  in 
which  the  "first  thing  observed  is  a  nearly  central  defect 
in  the  form  of  one  or  more  scotomata  near  to  or  partly 
surrounding  the  center,  and  without  any  contraction  of 
the  periphery.  These  cases  are  amongst  those  as  to  the 
nature  of  which  there  is  much  difference  of  opinion,  many 
surgeons  looking  upon  them  as  peculiar  varieties  of  pri- 
mary uncomplicated  atrophy  of  the  optic  nerve  rather 
than  glaucoma."  Nettleship,  while  admitting  that  this  is 
a  "difficult  point  to  settle,"  quoted  a  case  to  show  that 
''although  in  some  of  the  cases  of  very  quiet,  doubtful 
glaucoma  T  is  never  decidedly  raised,  and  variations  of 
sight  are  absent,"  an  "early  failure  of  the  central  part  of 
the  field  is  compatible  with  both  these  cardinal  symptoms 
of  glaucoma." 

Priestley  Smith  (8)  said:  "Some  writers,  however,  still 
deny  that  what  we  call  glaucoma  is  necessarily  connected 
with  increased  pressure.  They  point  to  certain  excep- 
tional cases  in  which  the  contracted  field  and  the  exca- 
vated disc  are  found  in  company  with  normal  tension,  and 
on  the  strength  of  these  exceptions  they  maintain  that 
glaucoma  is  the  expression  of  some  unknown  agent  which 
usually  raises  the  pressure  and  excavates  the  disc  at  the 
same  time,  but  which  occasionally  excavates  the  disc 
without  raising  the  pressure.  This  assumption  is,  I  think, 
unnecessary.  The  excess  of  pressure  is  sometimes  slight; 
it  is  often  intermittent;  it  may  even  be  absent  for  long 
periods  of  time;  it  is  very  probable,  therefore,  that  these 
cases  of  glaucoma  with  normal  tension  are  cases  which 
have  been  examined  only  during  the  intermissions  of  in- 
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creased  tension.  Permit  me  to  mention  a  case:  Sir  Wili- 
iam  Bowman  was  consulted  by  a  lady  in  1865.  He  noted — 
and  he  has  kindly  placed  the  notes  at  my  disposal — in- 
creased tension  and  commencing  excavation,  diagnosed 
glaucoma,  and  spoke  of  iridectomy.  No  operation  was 
performed.  Twenty  years  later  this  lady  came  under  my 
own  care  with  deeply  excavated  discs,  contracted  fields, 
and  impaired  vision.  I  saw  her  many  times;  sometimes 
the  tension  was  quite  normal,  sometimes  it  was  decidedly 
increased,"  ( e.  f/.,  one  day  at  5  p.m.  quite  normal  in  both 
eyes,  at  11  p.m.,  when  tired,  decidedly  in  excess,  the  pupils 
being  larger  than  before);  "vision  was  still  useful,  but 
failing  rather  rapidly. ' '  Iridectomy  was  performed  on  both 
eyes  with  good  result.  "Now,  this  lady  must  have  had  for 
years  an  unmistakable  glaucoma,  but  at  times,  and  probably 
very  frequently,  a  normal  tension.  Yet,  pressure  was 
there  at  the  beginning,  and  it  was  there  at  the  end.  I 
cannot  doubt  that  it  was  an  essential  factor  in  the  process." 
Now,  according  to  Priestley  Smith's  own  teaching,  if 
there  is  pressure  there  should  also  be  apposition  at 
the  periphery  between  iris  and  cornea,  and  yet  we 
know  that  the  anterior  chamber  has  sometimes 
the  appearance  of  normal  depth  in  these  cases. 
But,  as  this  author  remarks,  eyes  are  not  removed  for  sim- 
ple glaucoma  until  a  marked  increase  of  tension  and  pain 
have  supervened,  or,  should  they  be,  the  very  excision 
would  probably  permit  the  parts  to  resume  their  natural 
positions,  as  it  is  well  known  sometimes  happens.  And 
also  the  mere  fact  that  the  shallowing  of  the  anterior 
chamber  is  not  visible  from  without  in  no  way  proves  that 
the  iris  and  cornea  are  not  in  contact  where  the  former  is 
cut  off  from  view  behind  the  corneo- scleral  junction.  It 
is  sometimes  seen  in  eyes  excised  for  glaucoma  that  at  the 
point  where  the  adherent  iris  leaves  the  cornea  it  forms  an 
abrupt  bend,  which  would  tend  in  the  living  eye  to  give  an 
appearance  of  depth  to  the  anterior  chamber,  and  Treacher 
Collins  (9),  who  has  noted  this  peculiarity,  observed,  like 
Priestley  Smith,  that  a  closed  angle  is  quite  compatible 
with  a  deep  anterior  chamber.  Stedman  Bull  (10)  found 
the  anterior  chamber  generally  shallow,  and  the  iris  more 
or  less  mobile,  except  where  the  glaucoma  was  absolute. 
The  tension  was  normal  in  both  eyes  in  2  out  of  90  cases. 
The  interval  between  the  attack  on  the  first  and  that  on 
the  second  eye  varied  from  2  months  to  12  years  in  the  26 
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cases  in  which  this  could  be  accurately  ascertained ;  in  7 
eyes  no  cup  was  visible.  Among  this  large  number  of 
cases  there  was  apparently  little  difficulty  in  diagnosing 
all  as  glaucoma,  and  most  of  them  seem  to  have  had  a 
typical  shallow  anterior  chamber  and  increased  tension. 
Rheindorf  (11)  thought  v.  Graefe's  designation  of  "amauro- 
sis" still  applicable  to  simple  glaucoma,  which  is  not  glau- 
coma at  all;  also  that  in  some  of  these  cases  the  distinctly 
high  tension  is  due  to  a  continuation  of  an  increased  brain 
pressure  into  the  eye  in  cases  of  syphilis,  traumatism  or 
hydrocephalus.  Schweigger  (12)  has  strongly  upheld  the 
theory  that  only  a  certain  number  of  cases  of  so-called 
glaucoma  simplex  have  any  right  to  be  classified  as  such, 
in  which,  as  he  says,  increase  of  tension  is  a  necessary 
feature.  Glaucoma  simplex  should  be  divided  into  (1) 
true  glaucoma  without  inflammatory  signs,  and  (2)  dis- 
eased optic  nerve  with  pre-existing  physiological  excava- 
tion. "The  ophthalmoscopical  picture  of  a  physiological 
cup  may  be  produced  by  glaucoma,  just  as  extensive  nor- 
mal excavation  with  discoloration  of  the  disc  cannot  be 
distinguished  from  excavation  due  to  intra-ocular  pres- 
sure." "Physiologial  excavations  are  always  bilateral,  but 
are  not  always  identical  in  size  and  location."  While 
Schweigger  admitted  the  possibility  of  glaucomatous  ex- 
cavation without  any  sign  of  inflammation  in  the  eye,  he 
considered  any  abnormal  condition  of  the  pupil  as  an  in- 
dication of  a  past  inflammatory  attack.  "I  conclude,"  he 
said,  "that  the  course  of  the  disease  is  marked  by  distinct 
attacks  of  increased  tension  which  come  on,  and  (in  the 
early  stages  at  least,)  again  subside,"  some  of  them  appa- 
rently non -inflammatory.  The  writer  has  seen  in  Prof. 
Schweigger's  clinic  in  Berlin  several  cases  diagnosed  as 
optic  atrophy,  which  would  certainly  by  many  ophthal- 
mologists have  been  named  glaucoma.  Schweigger's 
opinions  may  usefully  be  compared  with  what  has  been 
quoted  above  from  Nettleship.  Fuchs  (13),  holding  that 
glaucoma  simplex  is  glaucoma,  though  occasionally  diffi- 
cult to  diagnose  from  optic  atrophy  with  exceptiona^lly 
deep  excavation,  says  that  in  these  cases  where  increase 
of  tension  is  very  doubtful,  we  must  suppose  a  "lamina 
cribrosa  of  special  weakness,  so  that  it  will  give  back  be- 
fore a  pressure  not  markedly  raised  above  the  normal," 
We  have  already  seen  that  such  a  hypothesis  may  be  un- 
necessary, and  that,  although  hidden  from  outward  inspec- 
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tion,  the  changes  found  at  the  anterior  part  of  the  eye  in 
acute  glaucoma  are  probably  usually  present  also  in  a  mild 
degree  in  the  simple  chronic  form.  But  the  frequently 
apparently  normal  condition  of  the  anterior  section, 
and  the  comparatively  constant  pathological  changes 
at  the  disc  have  led  certain  authors  to  associate 
true  simple  glaucoma  entirely  with  a  diseased  con- 
dition of  the  optic  nerve  or  its  sheaths,  where  they 
think  it  begins  and  may  end.  This  supposition  has 
been  already  considered,  and  the  conclusion  formed  that 
it  is  greatly  wanting  in  substantial  evidence.  Zentmayer 
and  Wm.  Campbell  Posey  (14),  assistant  surgeons  in  the 
Wills  Eye  Hospital,  Philadelphia,  have  recently  published  a 
careful  analysis  of  167  cases  of  simple  glaucoma  which 
have  been  observed  there  in  the  clinics  of  Norris  and 
Oliver.  •  This  number  represents  .736  per  cent,  of  22,680 
patients,  10,591  of  whom  were  males  and  12,089  females, 
with  85  male  and  82  female  cases  of  simple  glaucoma.  The 
notes  made  by  Zentmayer  and  Posey  bear  out  the  already 
known  fact  that,  though  simple  glaucoma  occurs  occa- 
sionally early  in  life  (they  noticed  a  case  at  13),  it  is 
markedly  more  frequent  after  50,  and  from  55  to  65  is  its 
favorite  decade.  They  endeavored  to  discover  whether  any 
systemic  disease  has  any  noticeable  tendency  to  its  pro- 
duction, and  concluded  that  21  cases  of  rheumatism  and  7 
of  ii-iluenza  were  a  sufficient  basis  for  placing  these  in  thai 
category.  Of  the  167  cases  39  sought  treatment  on 
account  of  failing  sight,  19  on  account  of  presby- 
opia, 19  on  account  of  ocular  pain,  5  on  account  of 
headache,  and  3  on  account  of  asthenopia,  and  in  a  num- 
ber of  cases  the  disease  was  accidentally  discovered  in 
patients  suffering  from  conjunctivitis  and  other  affections. 
In  36  glaucomatous  eyes  central  visual  acuity  was  normal. 
In  only  13  cases  was  there  normal  vision  in  the  whole  field 
of  one  of  the  eyes.  On  an  average  20  months  elapsed 
after  the  attack  on  the  first  eye  before  the  second  became 
affected,  and  3^  years  between  the  first  signs  of  failing 
sight  and  the  time  at  which  a  surgeon  was  first  consulted. 
About  2|  years  was  the  average  interval  between  the  first 
appearance  of  the  disease  and  the  total  blindness.  In  32 
eyes  with  full  visual  acuity  there  were  distinct  glaucoma- 
tous excavations.  The  anterior  scleral  vessels  were  en- 
gorged in  28  instances,  the  cornea  was  steamy  or  "needle - 
.stuck"  in  58,  anaesthetic  in  22,  irregular  and  maculated  in 
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10.  In  64  eyes  the  anterior  chamber  was  shallowed  and 
the  disc  excavated.  In  10  cases  the  anterior  chamber  was 
shallow  and  the  disc  not  excavated.  In  3  eyes  the  disc 
was  excavated,  but  the  anterior  chamber  was  normal.  In 
15  cases  where  the  anterior  chamber  was  markedly  nar- 
rowed the  tension  was  noted  as  being  normal.  "The 
shallowing  of  the  anterior  chamber  exists  in  eyes  where 
there  is  no  excavation,  but  the  converse  is  not  true,  for 
in  every  eye  where  there  is  an  excavation  the  chamber  will 
be  shallowed."  *  «  *  "The  larger  the  pupil  the  le 
will  be  the  reaction  to  light."  Increased  tension  was  note 
in  32.63  per  cent,  of  the  cases.  In  only  4.52  per  ceni 
were  there  signs  of  irritation  in  the  anterior  segment  of 
the  eye.  In  35.6  per  cent,  of  the  cases  with  excavation 
there  was  also  enlarged  pupil.  Lenticular  opacities  ex- 
isted in  95  instances,  and  vitreous  opacities  in  6.  Where 
there  were  excavations  the  disc  was  always  discolored, 
from  a  reddish  gray,  the  most  common,  to  a  blue  and  green ; 
and  the  average  depth  of  the  cup  was  3.37  D.  The  total 
number  of  eyes  possessing  normal  tension  and  patholog- 
ical excavation  was  72.  The  form  field  was  contracted  on 
the  average  to  34.83'  on  the  nasal  side,  to  50.10'  on  the 
temporal,  to  31.75"  above,  and  to  43. 7F  below.  The  con- 
traction for  red  was  to  20.53"  on  the  nasal  side,  to  31.75° 
on  the  temporal,  to  19.35"  above  and  to  24.52°  below.  Sev- 
enteen cases  in  which  the  form  field  was  abolished  gave  an 
average  contraction  for  the  candle  field  to  26.27°  on  the 
nasal  side,  to  33.81°  on  the  temporal,  to  34.81°  above,  and 
to  40.45°  below.  In  the  majority  of  cases  the  contraction 
was  concentric  and  proceeded  j';ar/  ^ja-ss^f  for  form  and 
color,  but  in  32  the  field  for  color  was  less  than  that  for 
form.  In  24.46  per  cent,  there  was  a  tendency  for  the 
field  to  be  cut  in  the  form  of  sectors,  but  in  no  one  special 
position.  Scotomata  were  noted  in  four  instances.  By  a 
comparative  study  of  121  cases  the  authors  concluded  that 
a  diminution  in  vision,  a  contraction  in  the  field,  and  the 
presence  of  excavation  go  hand-in-hand.  A  spontaneous 
venous  pulse  occurred  in  22  cases,  (a  remarkably  small 
proportion)  and  an  arterial  in  14.  In  about  20  per  cent, 
of  the  cases  the  choroid  was  described  as  congested. 
Hypermetropic  eyes  were  much  more  frequently  attacked 
than  emmetropic  and  myopic,  but  not  so  relatively  to  their 
frequency  in  the  general  population,  and  high  de- 
grees  were   no   more   liable   than   low   degrees,    1.66    D. 
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being  the  average.  "From  observations  elsewhere  the 
authors  are  confident  that  astigmatism  against  the  rule 
occurs  in  the  vast  majority  of  cases  of  glaucoma,  and 
it  has  been  a  great  disappointment  that  this  belief  was 
not  substantiated  by  this  series  of  cases." 

We  are  taking  it  for  granted  that  all  these  167  cases 
were  pure  glaucoma,  though  the  authors  do  not  say  in 
what  way,  e.  (/.,  the  72  eyes  with  "pathological  excava- 
tions" and  normal  tension  were  differentiated  from  optic 
atrophy,  or  what  kind  of  pathological  excavations  existed 
in  the  32  eyes  with  normal  visual  acuity.  These  points 
are  to  be  noted  because  the  authors  had  previously 
stated  generally  that  the  excavations  were  of  all  varieties, 
and  varying  degrees  of  depth  and  extent.  Sixty -five  were 
complete,  7  were  undermined,  9  shallow,  involving  the 
entire  surface.  They  go  on  to  draw  from  these  cases  the 
very  important  conclusion  that,  "the  relative  amount  of 
contraction  in  the  form  and  color  field  often  adopted  in  the 
distinction  between  an  atrophic  and  a  glaucomatous  exca- 
vation is  valueless,  as  the  findings  show  that  in  quite  a  large 
proportion  13.06  per  cent,  of  the  cases  the  color  field  was 
relatively  more  affected  than  the  form.  "Indeed  in  16 
of  these  32  cases  (50  per  cent.)  the  form  field  was 
normal,  whilst  that  for  red  was  contracted  to  20  or  less. 
Contrary  to  the  findings  of  other  observers,  the  most  fre- 
quent type  of  the  restriction  of  the  visual  field  consists  in 
concentric  limitation  of  the  entire  field  and  in  the  contrac- 
tion to  the  nasal  side." 

Whatever  be  our  belief  concerning  the  etiology  of  sim- 
ple glaucoma,  the  fact  remains  that  practical  surgeons 
occasionally  meet  with  cases  which  they  find  difficult  of 
diagnosis  and  an  important  question  arises: — Is  there 
any  known  means  by  which  the  two  diseases  can  be 
definitely  separated? 
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CHAPTER  XII. 

DIAGNOSIS  AND  PROGNOSIS. 

Diagnosis. 

While  the  principal  dilSculty  in  diagnosis  lies  in 
distinguishing  simple  glaucoma  from  optic  atrophy, 
there  are  a  few  points  which  have  been  already  briefly 
referred  to,  and  which  are  worthy  of  mention  again  in  this 
connection,  so  much  evil  having  arisen  from  a  failure, 
on  the  part  chiefly  of  the  general  practitioner  to,  correctly 
understand  cases,  especially  of  acute  glaucoma. 

First,  it  should  be  noted  that  glaucoma  may  be  attended 
by  symptoms  of  fever;  that  the  skin  in  the  neighborhood 
of  the  orbit  may  have  an  erysipelatous  aspect;  that  the 
pain  may  resemble  that  of  rheumatism  or  neuralgia  of  that 
side  of  the  head,  and  even  extend  to  the  shoulder,  and 
that  when  associated  with  vomiting  it  may  provoke  a  diag- 
nosis of  sick  headache,  etc.  Locally,  it  may  be  mistaken 
for  some  form  of  conjunctivitis,  for  keratitis,  for  iritis,  for 
cataract,  for  opaque  vitreous,  or  for  optic  atrophy.  In  all 
these  increased  tension,  which  is  always  present  in  cases 
of  glaucoma  which  are  at  all  acute,  will  at  once  direct  the 
surgeon  in  the  right  direction,  as  will  cupping  of  the  disc 
or  retinal  pulsation  when  present.  From  conjunctivitis  it 
can  further  be  distinguished  by  the  opacity  of  the  cornea, 
the  shallow  anterior  chamber,  and  by  the  dilated  and  com- 
paratively motionless  pupil,  as  well  as  by  the  enlargement 
of  the  ciliary  vessels;  from  keratitis  by  an  absence  of  con- 
stitutional cause,  the  position  and  nature  of  the  corneal 
opacity,  and  the  state  of  the  pupil;  from  iritis  by  dilatation 
of  the  pupil,  which  in  iritis  is  contracted,  by  the  absence 
of  posterior  synechia  and  the  depth  of  the  anterior  cham- 
ber. The  possibility  of  "iritis  serosa,"  properly  cyclitis, 
with  raised  tension  and  deep  anterior  chamber,  virtually  a 
form  of  glaucoma,  should  be  borne  in  mind.  Glaucoma  is 
to  be  distinguished  from  cataract  because  glaucoma  with  a 
clear  lens  does  not  really  resemble  cataract  in  any  respect; 
on  the  other  hand,  glaucoma  may  arise  from  the  swelling 
of  a  wounded  lens,  when  the  history  and  appearance  of  the 
lens  should  suffice  for  guidance.     But  further,  glaucoma 
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may  supervene  in  a  cataractous  eye,  or  cataract  may 
supervene  in  a  glaucomatous  eye.  Both  of  these  condi- 
tions should  be  at  once  apparent  to  the  careful  examiner, 
though  he  may  be  in  some  doubt  as  to  which  had  priority 
in  point  of  time.  "The  cataracta  glaucomatosa  reveals 
itself  in  marked  swelling,  bluish-white  color,  and  a  lively 
silken  reflex  from  its  surface,  whilst  cataract  in  oculo- 
glaucomatoso  possesses  the  appearance  which  corresponds 
to  its  origin  and  nature";  in  opaque  vitreous  the  cornea 
and  lens  are  clear,  while  the  opacities  themselves  are  vis- 
ible. 

Besides  the  above  points  of  difference  the  history  must 
always  be  considered;  while  in  certain  cases  other  symp- 
toms of  glaucoma  not  mentioned,  such  as  true  glaucoma- 
tous halos,  may  prove  of  assistance  in  arriving  at  a  correct 
conclusion.  In  those  uncommon  cases  where  a  diagnosis 
cannot  be  made  without  difficulty  between  glaucoma  and 
optic  atrophy,  owing  to  the  absence  of  satisfactory  symp- 
toms in  the  depth  of  the  anterior  chamber,  in  the  size  and 
shape  of  the  pupil,  in  the  condition  of  the  fundus  and  of 
the  tension,  one  has  to  rely  upon  certain  other  points 
which,  however,  do  not  in  every  case  with  sufficient  dis- 
tinctness supply  the  desired  information.  Thus,  visual 
fields  are  in  glaucoma  more  usually  contracted  on  the 
nasal  side,  the  retention  of  peripheral  color  vision  is 
longer  in  glaucoma,  in  which  also  the  light  minimum 
is  much  higher  than  normal,  w'hile  the  light  difference  is 
apt  to  be  little  affected,  the  opposite  of  which  obtains  in 
optic  atrophy.  When  a  large  "physiological"  cup  is 
found  in  one  eye  only,  it  is  really  glaucomatous.  Also,  very 
slight  pressure  on  the  globe  may  produce  pulsation  in 
the  retinal  arteries  in  glaucoma.  In  the  discussion  on  the 
subject  of  simple  glaucoma  w^hich  was  introduced  by  Net- 
tleship  at  the  meeting  of  the  British  Medical  Association 
in  London  in  1885,  he  put  the  question  whether  optic 
atrophy  with  "glaucomatous"  cupping,  occurring  during 
the  glaucomatous  period  of  life,  unaccompanied  by  true  color 
blindness  or  by  the  smallest  indication  of  disease  of  the 
central  nervous  system,  linked  also  by  imperceptible  grad- 
ations with  typical  chronic  glaucoma  should  be  looked 
upon  as  glaucoma  or  as  optic  atrophy?  For  himself,  he 
answered  that  when  the  disc  shows  well  marked  glauco- 
matous cupping  the  case  should  almost  without  exception 
be  looked  upon  and  dealt  with  as  glaucoma,   whether  in- 
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creased  tension  and  other  common  signs  be  present  or  not. 
Probably  where  the  tension  is  low  the  lamina  cribrosa  is 
weak,  and  yields  to  slight  pressure.  Meyer  (Paris)  could 
not  agree  with  Nettleship,  and  thought  such  cases  were 
optic  atrophy.  Priestley  Smith  desired  a  greater  agree- 
ment in  a  definition  of  glaucoma,  and  said  that  it  meant  to 
him  a  morbid  process  depending  essentially  upon  raised 
intra-ocular  pressure.  He  advocated  the  more  general  use 
of  the  tonometer  as  an  aid  in  settling  the  question.  In  a 
recent  address  before  the  Academy  of  Medicine  of  Paris, 
Galezowski  has  endeavored  to  clearly  differentiate  between 
ataxic  and  glaucomatous  atrophies  of  the  optic  disc.  He 
affirms  that  if  the  affection  is  glaucomatous,  1,  the  disc  is 
white,  more  especially  on  the  external  side;  2,  the  central 
veins  of  the  optic  nerve  are  diminished  in  size  at  the  point 
of  emergence,  but  after  crossing  with  the  central  arteries, 
most  frequently  near  the  edge  of  the  disc,  they  become 
larger;  3,  pulsation  of  the  central  artery  is  seen;  4,  the 
pupil  contracts  to  light  but  is  enlarged  and  irregular;  5, 
the  visual  field  is  narrowed  in  the  internal  or  superior- 
internal  portion,  while  it  remains  normal,  at  least  for  a 
long  time  in  the  external  and  inferior  portions;  6,  dyschro- 
matopsia  does  not  exist  at  the  beginning  of  the  disease, 
and  is  hardly  appreciable  later,  when  the  opaque  zone  of 
the  internal  visual  field  has  reached  the  central  point  of 
vision;  7,  the  patella  reflexes  are  preserved  and  there  are 
no  shooting  pains.  The  disease  is  of  gouty,  arthritic,  or 
syphilitic  origin.  Repeated  anterior  sclerotomy  and  gen- 
eral treatment  appropriate  to  the  diathesis  considerably 
improve  the  atrophy  of  the  disc  and  sometimes  even  arrest 
it,  as  Galezowski  has  seen  in  five  out  of  seven  cases  which 
have  come  under  his  observation. 

Reasons  Why  the  Quietest  Cases  of  Simple  Glaucoma  May 
Be  Real  Glaucoma. 

We  may  take  it  for  granted  that  in  doubtful  cases  the 
distinct  appearance  of  high  tension  or  of  peripheral  syne- 
chiae  would  settle  the  question  in  favor  of  glaucoma,  and 
also  that  there  is  no  reason  why  glaucoma  and  optic 
atrophy  should  not  co-exist  in  the  same  eye.  It  will  also 
be  admitted  that  it  is  frequently  hard  to  say  whether  the 
tension  is  raised  or  not.  Brailey  thought  that  many 
cases  of  so-called  optic  atrophy  were  really  glaucoma 
simplex   with   Tn.    or  T?+,  and  Schweigger   (1)    has  as- 
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serted  that  unless  the  increase  of  tension  is  distinct  this 
symptom  is  of  no  value,  for  one  can  easily  discover  high  ten- 
sion if  one  have  only  faith  enough.  It  is  also  known  that 
the  normal  ocular  tension  varies  with  the  individual.  It  is, 
therefore,  certain  that  what  is  a  normal  tension  for  some 
eyes  is  ap/ws  tension  for  others,  and  it  must  be  just  as  easy 
to  omit  to  find  a  real  phis  tension  as  to  imagine  one  which 
is  not  there.  Then  how  is  it  that  we  encounter  cases  in 
which  there  co- exists  a  combination  of  a  normal  tension 
with  glaucomatous  halos  or  rainbows?  fe.r/.  Somya  2,  and 
Brailey  3) ,  for  we  have  seen  the  latter  to  be  due  to  a 
slightly  oedematous  condition  of  the  cornea  produced  by 
an  unwonted  pressure  from  within  the  eye.  Cases  also 
occur  in  which  the  tension  is  noted  as  normal,  and  yet  the 
cornea  and  iris  are  in  contact  at  the  periphery  ( e.  g.  Bit- 
zos  4)  which  is  now  generally  believed  to  be  due  to  pres- 
sure from  behind.  This  combination  also  appears  to 
militate  against  the  theory  of  an  abnormally  weak  lamina 
cribrosa.  The  statement  made  by  Zentmayer  and  Posey 
(5)  in  describing  167  cases  noted  in  the  clinics  of  Norris 
and  Oliver,  that  "  shallowing  of  the  anterior  chamber  ex- 
ists in  eyes  where  there  is  no  excavation,  but  the  converse 
is  not  true,  for  in  every  eye  where  there  is  an  excavation 
the  chamber  will  be  shallowed,"  appears  to  go  along  way 
toward  proving  that  pins  tension — as  witnessed  by  the 
shallow  anterior  chamber — is  or  has  been  always  present 
where  there  is  a  true  glaucoma  cup,  pJnji  tension  meaning 
an  increase  of  tension  as  regards  the  eye  involved,  and 
not  an  increase  as  measured  by  a  supposed  universal  nor- 
mal. It  is  possible  that  even  the  recumbent  position  at 
night,  the  tiredness  from  the  day's  work,  (glaucomatous 
patients  being  generally  at  their  best  in  the  morning)  etc., 
may  produce  temporary  plus  tension  sufficient  in  the  long 
run  to  seriously  affect  the  eye.  When  we  know  that  in  the 
majority  of  cases  of  chronic  glaucoma  heightened  tension 
is  jdistinctly  present  at  one  time  or  another,  and  that  acute 
glaucomatous  attacks  not  infrequently  supervene  in  such 
eyes,  we  should  be  very  chary  in  throwing  over  glaucoma 
because  we  may  not  be  able  to  discover  any  appreciable 
hardness  of  the  globe.  We  have  seen  that  in  all  probabil- 
ity there  is  an  automatic  action  within  the  eye  whereby  a 
rise  of  intra-ocular  tension  due  to  hypersecretion  has  the 
effect  of  again  bringing  the  tension  to  normal  through 
pressure  on  the  uveal  vessels,  preventing  further  secretion 
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from  them.  It  would  appear  as  if  in  the  quietest  forms  of 
simple  glaucoma  the  blood  pressure  were  so  low  that  a 
comparatively  slight  rise  of  intra-ocular  tension  would  at- 
tain this  result,  secretion  being  again  diminished;  or, 
given  some  hindrance  to  the  escape  of  fluid,  that  at  any 
rate  the  slight  increase  of  the  intra-ocular  pressure  could 
not  be  augmented  on  account  of  the  condition  of  the  ves- 
sels. A  series  of  sphygmographic  tracings  in  these  cases 
might,  therefore,  be  interesting.  Nettleship  has  already 
stated  that  the  tension  and  organic  changes  in  chronic 
cases  may  perhaps  be  sometimes  due  to  feeble  circulation 
or  loss  of  arterial  elasticity. 

Again,  if  we  suppose  a  slight  increase  of  intra-ocular 
tension  to  have  taken  place,  but  that  this  does  not  balance 
the  vascular  tension  so  as  to  stop  secretion  from  the  ves- 
sels, we  must  expect  a  constantly  increasing  intra-ocular 
tension,  or  else  admit  that  the  conditions  giving  rise  to  the 
2:>h(s  tension  are  always  in  simple  glaucoma  of  a  temporary 
or  intermittent  character.* 

The  acuity  of  the  onset  of  symptoms  would,  therefore, 
appear  to  bear  a  direct  relationship  to  the  vascular  ten- 
sion in  the  uvea,  or  else  the  cause  of  their  appearance 
must  be  of  a  rapidly  fluctuating  character.  Once  the  pas- 
sages are  as  completely  and  permanently  blocked  as  they 
ever  become,  it  is  not  unreasonable  to  suppose  that  after 
a  period  of  specially  high  intra-ocular  tension,  due  per- 
haps to  a  temporary  increase  in  the  vascular  pressure, 
vessels  usually  given  to  passing  fluid  into  the  eye  may 
take  on  the  temporary  role  of  carrying  it  away,  the  tension 
being  greater  on  their  exterior  than  in  their  interior.  This 
power  of  course,  could  hold  good  only  when  such  vessels 
continued  to  carry  fluid,  and  not  when  that  was  interfered 
with,  as  by  constriction  of  the  emmissary  veins. 

One  must  bear  in  mind  that  it  is  easy  to  be  mistaken  in 
the  condition  of  the  anterior  part  of  the  eye.  it  is  fre- 
quently said  that  because  the  anterior  chamber  appears  to 
be  of  normal  depth,  there  can  be  no  apposition  of  cornea 
and  iris.  Now,  the  periphery  of  the  iris  and  of  the  poster- 
ior surface  of  the  cornea  are  quite  invisible  because  they 

^Examples  of  intermittency  in  ordinary  subacute  or  chronic  glau- 
coma are  Bowman's  case  quoted  by  Priestley  Smith  and  one  oy 
Randolph  in  the  Annals  of  Ophthalmology,  Vol.  Y,  p.  94o,  m  which 
the  cornea  exhibited  a  dense  haze  daily  from  9  a.  m.  till  2  p.  m.,  and 
in  which  the  disease  took  more  than  four  years  to  develop,  V  .  ot  -730 
being  then  retained  after  iridectomy. 
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lie  so  far  back,  and  adhesion  of  these  two  is  quite  compat- 
ible with  a  deep  anterior  chamber,  whose  depth  may  be 
increased,  too,  by  a  sudden  backward  bend  of  the  iris  at 
the  point  at  which  its  corneal  attachment  ceases.  (Trea- 
cher Collins  6).  The  alleged  normal  character  of  the  an- 
terior chamber  is  not  susceptible  of  proof,  because  eyes 
affected  with  mere  simple  glaucoma  are  not  excised,  and 
even  in  the  rare  cases  in  which  the  filtration  angle  is  found 
open  in  glaucoma,  signs  are  not  infrequently  present  that 
its  patency  is  due  to  the  excision  of  the  globe. 

Another  argument  in  favor  of  these  cases  being  true 
glaucoma  is  the  growing  feeling  among  ophthalmic  sur- 
geons that  iridectomy  is  the  most  satisfactory  treatment. 

Prognosis. 
While  in  the  days  before  iridectomy  the  prognosis  was 
almost  invariably  hsLd(e.(j.  Desmarres  7) ,  at  the  present  day, 
thanks  to  modern  methods  of  diagnosis  and  treatment,  a 
much  more  hopeful  prospect  can  frequently  be  enter- 
tained. To  go  fully  into  this  matter  would  be  merely  to 
repeat  much  of  what  has  been  already  written,  and  a 
short  consideration  of  some  of  the  more  important 
points  in  idiopathic  glaucoma  by  which  one  may  be 
guided  must  suffice.  Nettleship  (8)  asserted  that  the  oc- 
casional extreme  chronicity  of  glaucoma  precludes  us  from 
"  saying  with  certainty  whether  the  disease  ever  really  stops 
short  of  blindness.  Such  arrest  of  progress,  however, 
seems  now  and  then  to  occur  in  the  acute  form." 

In  the  acute  form  by  operation  we  expect  to  remove  so 
much  of  the  blindness  as  depends  on  glaucomatous  opacity 
of  the  media,  and  on  temporary  paralysis  of  visual  nerve 
structure.  The  destruction  of  the  latter  of  course  depends 
upon  the  severity  and  duration  of  the  attack,  but  one 
should  be  careful  in  prophecy,  although  generally  a  great 
deal  may  be  expected  from  immediate  treatment  in  mod- 
erately acute  cases  of  short  duration.  The  actual  perma- 
nent cure  of  the  disease  will  result  only  where  a  proper 
and  sufficient  circulation  of  the  ocular  fluids  can  be  repro- 
duced. In  cases  in  which  the  symptoms  are  apparently 
not  suscepitible  of  speedy  relief  by  reduction  of  the  tension, 
that  is  to  say  in  the  more  chronic  forms  where  the  visual 
deficiency  is  due  to  lesions  of  a  more  permanent  nature 
affecting  the  intra-ocular  structures  both  anterior  nd 
posterior,  the  surgeon  is  usually  well  satisfied  if  his  en- 
deavors succeed  in  preventing  further  destruction  to  the 
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eye,  and  more  than  satisfied  if  they  actually  improve  its 
seeing  powers  with  the  help  of  the  necessary  cylinders. 
The  idea  is  very  prevalent  that  operation,  and  especially 
iridectomy,  not  infrequently  in  chronic  cases  with  con- 
tracted field  is  quickly  follow^ed  by  a  still  further  contrac- 
tion which  may  involve  the  macula.  As  early  as  1862,  v. 
Graefe  (9)  pointed  out  this  danger  with  special  reference 
to  myopic  eyes,  and  repeated  the  observation  later  (10) . 
Berlin  (11)  in  1869  reported  five  cases  of  simple  glaucoma, 
not  myopic,  in  which  just  after  the  operation  rapid  dimin- 
ution of  the  field  occurred ;  and  Mauthner,  who  also  quotes 
the  above,  at  the  same  time  reported  a  similar  experience. 
The  reality  of  this  danger  was  discussed  at  the  meeting  of 
the  British  Medical  Association  in  1895.  (See  under 
treatment) .  Nettleship  (12)  has  found  the  action  of  the  pu- 
pil under  eserine  to  be  the  best  prognostic  guide  in  simi^le 
glaucoma,  and  in  all  of  his  successful  cases  before  an  iri- 
dectomy it  reacted  well  to  the  miotic.  This  is  explained, 
as  Treacher  Collins  remarks  (13),  by  the  fact  that  its  in- 
capacity for  movement  is  due  to  adhesion  of  the  iris  with 
the  cornea:  and  when  uveal  ectropion  is  also  present 
atrophy  of  the  iritic  tissue,  the  result  of  this  adhesion,  may 
be  diagnosed  as  well.  The  condition  of  the  field  of  vision, 
of  the  anterior  chamber,  of  the  excavation,  and  of  the  disc 
as  regards  color  Nettleship  considers  to  afford  no  constant 
guide  as  to  the  results  of  operative  measures.  "  Thus  we 
may  say  that  senile  cachexia  in  its  various  forms  is  dis- 
tinctly unfavorable  to  operation  in  chronic  glaucoma,  and 
that  absence  of  senility  and  an  active  pupil  are  faA^orable 
points."  Nettleship  expressed  himself  as  having  more 
faith  in  iridectomy  in  simple  cases  than  before  he  had 
looked  specially  into  his  results.  Stedman  Bull  (14)  agreed 
with  Nettleship's  opinions,  except  that  he  thought  that  the 
latter  had  overrated  somewhat  the  value  of  the  condition 
of  the  iris  as  a  prognostic  guide.  The  effects  of  oper- 
ation on  169  eyes  with  simple  glaucoma  were  the  following : 

Vision  improved  for  a  time,  but  a  few  months  later  it  and 

the  tield  continued  to  decrease  in 10  eyes 

Vision  remained  unchanged  for  a  j-ear  or  longer  in 36  eyes 

Vision  became  sloAvly  worse  in 111  eyes 

Vision  became  rapidly  worse  in 12eyes 

Knapp,  criticising  Bull's  paper,  stated  that  he  was 
guided  more  by  the  iris  than  by  the  disc.  He  considered 
glaucoma  to  be  a  form  of  degeneration  of   the   vascular 
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structures,  evidenced  by  the  condition  of  the  vessels  of  the 
iris,  and  on  that  basis  he  has  never  been  deceived  in  form- 
ing a  prognosis.  Others  have  written  on  this  subject;  as 
fair  examples  may  be  quoted  v.  Graefe,  who  found  that  in 
simple  glaucoma  iridectomy  cured  in  fully  half  the  num- 
ber; in  a  quarter  the  disease  recurred  and  was  set  aside 
by  a  second  iridectomy;  whilst  in  the  remainder  the  eyes 
continued  to  go  down  hill. 

Horner's  statistics,  given  by  Sulzer  and  quoted  by 
Berry  (14)  from  1861  till  1881,  are  based  upon  103  iridec- 
tomies for  simple,  and  149  for  inflammatory  glaucoma : 

INFLAMMATORY.  SIMPLE. 

Improved 72.5  per  cent.  '22.3  per  cent. 

As  before  operation 11.5    "       "  37.0    "      " 

Vision  partly  retained 10.0     "       "  23.0     "       " 

Not  improved  and  ultimately  lost 6.0    "       "  17.7    "       " 

Gruening  (15)  in  20  iridectomies  for  simple  glaucoma 
had  4  eyes  become  blind,  but  in  most  of  them  the  sfafus 
(J (to  antea  was  retained  after  many  years.  Fuchs  (16) 
has  found  iridectomy  cure  19  out  of  39  of  his  own  cases; 
/.  e.,  the  vision  either  did  not  get  worse  or  was  actually 
improved,  and  in  20  the  eyes  in  spite  of  the  operation  lost 
ground.  These  cases  had  all  been  followed  for  from  five 
to  ten  years  after  the  operation.  An  important  consider- 
ation which  should  not  be  lost  sight  of  is,  that  there  has 
been  no  method  of  operating  common  to  all  surgeons, 
although  without  doubt  in  the  vast  majority  of  iridecto- 
mies the  iris  has  been  excised,  which,  as  we  have  seen,  is 
a  much  less  certain  means  of  opening  up  the  filtration  angle 
than  the  more  recent  procedure  of  iridectome-dialysis. 
Fuchs  (17)  states  that  in  considering  the  chances  of  im- 
provement he  pays  more  attention  to  the  color  of  the  pa- 
pilla and  to  the  caliber  of  the  retinal  arteries  than  to  the 
mere  depth  of  the  excavation,  but  does  not  speak  of  the 
pupil  in  this  connection. 
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CHAPTER  XIII. 
TREATMENT. 

PREVEXTIUX:     IS'TERXAL     REMEDIES;      MYDRIATICS:      MIOTICS;    ELEC- 
TRICITY;   OPERATIVE   MEASURES;    CURE   BY   SCLERAL   PUNC- 
TURE:   BY   THE   SCLERAL   IXCISIOX   OF 
IRIDECTOMY. 

Preventive  Treatment 

Can  anything  be  done  to  prevent  the  occurrence  of 
glaucoma  in  persons  supposed  to  be  predisposed  to  it,  but 
in  whom  no  symptom  has  shown  itself?  As  the  disease 
is  sometimes  hereditary,  Nettleship  has  advised  that  the 
eyes  of  children  of  glaucomatous  patients  should  be  exam- 
ined for  premonitory  symptoms.  But  especially  in  ad- 
vanced life,  and  more  particularly  where  the  size  of  the 
cornea  is  below  the  average,  one  should  aim  a,tthe  preven- 
tion as  far  as  possible  of  local  congestions  by  the  use  of 
proper  glasses,  good  light,  the  avoidance  of  the  stooping 
posture  at  work,  and  undue  excitement,  while  a  generally 
healthy  condition  of  the  body,  and  especially  of  the  circu- 
latory system,  is  maintained. 

Internal  Remedies. 

Before  operative  measures  were  recognized  as  advan- 
tageous in  glaucoma,  treatment  consisted  in  prescribing 
for  constitutional  idiosyncrasies,  especially  gout,  at- 
tending to  the  state  of  the  digestive  and  sexual  organs, 
and  the  use  of  local  antiphlogistics  (Sichel  1),  MacKenzie 
(2)  recommended  besides  bleeding,  counter-irritation  to 
the  shoulder,  etc.,  careful  hygiene,  purging,  calomel 
and  opium  (mercury  being  useful  in  deep-seated  ocular 
disease,)  anti-neuralgics  (belladonna,  aconite,)  iron  and 
quinine. 

It  is  now  recognized  that  sleep,  and  even  ease  of  mind, 
may  cut  short  an  acute  attack,  and  morphia,  which  also 
tends  to  contraction  of  the  pupil,  or  chloral  may  often  be 
beneficially  prescribed,  while  derangements  of  the  general 
health,  as  in  all  other  complaints,  should  be  carefully  in- 
vestigated and  treated.  The  circulatory  and  digestive 
systems  require  special  attention,  and  constipation  should 
be  avoided.  To  gout  has  long  been  ascribed  an  intimate 
connection  with  glaucoma,  and  for  this  reason  anti-gout 
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diet  and  medicines  have  been  advised  by  the  upholders  of 
this  relationship.  Richey  (3),  a  firm  believer  in  the  hy- 
pothesis that  glaucoma  is  gout  in  the  eye,  along  with 
arsenic,  lithium,  salol  or  salicylate  of  soda,  nitroglycerine, 
nitrite  of  amyl,  ammonium,  taraxacum,  eolchicum,  cal- 
omel, nux  vomica  internally,  uses  hot  baths,  and  locally 
eserine  or  pilocarpine,  galvanism,  and  local  massage. 
With  some  surgeons  salicylate  of  soda  is  part  of  a  routine 
treatment.  Sutphen  (4)  has  reported  a  number  of  cases 
without  rheumatic  history,  in  which  this  drug  relieved  the 
pain.  Strychnine  has  sometimes  been  found  to  improve 
the  visual  functions  of  an  optic  nerve  partially  destroyed 
by  glaucoma. 

riydriatics. 

The  employment  of  a  mydriatic  for  a  glaucomatous  eye 
is  generally  due  to  carelessness  or:  ignorance,  and 
with  the  result  of  increasing  the  tension.  In  the  time  of 
MacKenzie  it  was,  as  he  said,  sometimes  used  in  glaucoma 
to  improve  vision,  but  had  frequently  to  be  abandoned  on 
account  of  increase  of  symptoms.  It  is  rarely  in  these 
days  that  it  is  used  by  the  skilled  ophthalmologist  in  a  rec- 
ognized case  of  glaucoma,  but  there  are  occasions  on  which 
it  may  be  employed  with  benefit.  One  of  these  is  in  sec- 
ondary cases  due  to  certain  positions  of  a  dislocated  lens. 
Another  may  be  when  the  tension  is  the  result  of  the  aque- 
ous humor  containing  albumen  and  solid  matters  (see 
serous  iritis)  and  it  is  doubtful  whether  it  can  do  any  harm 
in  cases  in  M^hich  the  pupillary  edge  of  the  iris  is  bound 
down  to  the  lens  so  that  the  pupil  is  unable  to  dilate, 
though,  for  the  same  reason,  the  benefits  of  atropin  as  a 
local  antiphlogistic  would  be  considerably  lessened,  seeing 
that  its  action  in  iritis  probably  depends  to  some  extent  on 
the  anaemia  and  muscular  rest  produced  by  full  dilatation. 
Noyes  (5)  has  said  that  he  is  acquainted  with  an  ophthal- 
mic surgeon  who  is  astigmatic  and  glaucomatous,  and  who 
successfully  treats  the  glaucoma,  the  nature  of  which  is 
not  stated,  by  suspending  his  accommodation  by  means  of 
atropin  and  using  full  correction. 

Miotics.* 

Calabar  bean,  it  was  expected,  would  heighten  the  nor- 

*  This  word  is  usually  spelled  "myotics,"  but,  as  has  been  pointed 
outby  Hirschberg',  "  miotic"  is  correct,  according  to  the   Greek  de- 
rivation. 
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mal  tension,  and  it  was  found  to  do  so  by  Adamuek,  von 
Hippel  and  Gruenhagen,   though  this  has  not  been  borne 
out  by  subsequent  observers.     It  had  already  been  used  by 
von  Graefe  to  facilitate  the  operation  of   iridectomy   by 
narrowing  the  pupil.       It  was   used  by   Laqueur    (6)    in 
March,  1876,  on  the  eyes  of  a  woman  of  48  years  of  age, 
with  acute  glaucoma,  drops  of  the  strength  of  one -third 
per  cent,  being  employed  with  excellent  result;  and  then 
on  a  case  of  secondary  glaucoma,  due  to  dislocation  of  the 
lens,  the  tension  being  reduced  to  normal  in  fifteen  minutes. 
It  was  also  employed  by  Adolph  Weber  (7)  in  glaucoma 
about  the  same  time.     In  spite  of  his  favorable  impression 
of  its  effects  in   glaucomatous   tension    Laqueur    (8)    as- 
serted that  "  physostigmine  should  in  no   way  set  aside 
iridectomy  in  acute  glaucoma,"  and  others  fearing  that  by 
its    use    operation    might    be   unduly    postponed    argued 
against  even  its  occasional  employment.     Since  Laqueur's 
time  it  is  probable  that  his  advice  has  not  been  followed  so 
faithfully  as  it  deserved,  and  that  the  treatment  of  glau- 
coma by  miotics  has  assumed  in  some  places  a  position 
more  prominent  than  is  wise.     There  is  no  doubt  that  these 
sometimes  will  cure,  and  especially  in  cases  produced  by 
the  use  of  mydriatics  or  by  operation  on  the  other  eye,  as 
well  as  that  they  are  most  useful  in  softening  the   globe 
before  operation,  or  to  replace  operation  when  for  some 
reason  that  is  contra-indicated.     At  the  same  time  their 
substitution  for  iridectomy  in  chronic  cases  has  frequently 
gone  too  far.     Their  beneficial    action   is  generally   sup- 
posed to  be  the  result  of  the  enlargement  of  the  angle  of 
the  anterior  chamber,  due  to  the  thinning  of  the  iris  on 
contraction  of  the  pupil.     Coincidentally  the  iris  becomes 
more  hyperaemic  and  the  ciliary  muscle  is  spasmodically 
contracted.     It  is  therefore  obvious  that  before  their  use 
the  surgeon  should  assure  himself  of  the  absence  of  cy- 
clitis  or  iritis,  the  latter  with  posterior  synechia  having 
even  been  produced  by  eserine  in  a  glaucomatous  eye  (  e-g, 
Gruening  9)  ;  and  it  is  apparent  also  that  miotics  must  be 
useless  when  the  iris  is  atrophic,  or  where  from  any  cause, 
such  as  peripheral,  synechia   in  old   glaucoma,  it  is  pre- 
vented from  retracting  from  the  filtration  angle.     There 
even  appear  to  be  eases  of  acute  or  subacute  glaucoma 
without  atrophy  of  the  iris,  in  which  eserine  has  no  effect 
as  a  miotic,  whether  or  not  on  account   of  non- absorption 
is  uncertain.     The  two  miotics  in  general  use  are  sulphate 
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or  salicylate  of  eserine  and  nitrate  or  hydrochlorate  of  pil- 
ocarpine, some  surgeons  preferring  the  latter  because,  as 
they  say,  it  acts  less  energetically.  The  more  extreme 
advocates  of  pilocarpine  sometimes  assert  that  eserin 
will  produce  glaucoma  where  the  former  will  not,  and  quote 
the  fact  that  eserin  solutions  are  apt  to  cloud  with  fungus, 
but  equally  experienced  surgeons  have  found  no  fault  with 
eserin  which  is  not  equally  applicable  to  pilocarpin,  and 
the  matter  seems  to  resolve  itself  into  a  question  of  the 
strength  of  the  solution.  Eserin  is  a  much  more  active 
agent  than  pilocarpin,  and  should  be  correspondingly 
diluted.  When  either  is  used  in  a  too  concentrated  form 
irritation  is  apt  to  be  set  up,  and  the  usual  dull  pain  exper- 
ienced after  its  instillation  may  become  excessive.  Pilo- 
carpine is  employed  in  a  strength  of  from  1  to  8  grains, 
and  eserine  of  g  to  4  grains,  to  the  ounce  of  w^ater.  Prob- 
ably the  most  satisfactory  way  is  to  begin,  as  was  recom- 
mended by  Sir  William  Bowman,  with  a  weak  solution  of 
say  I  of  a  grain  of  eserine  to  the  ounce,  and  increase  the 
strength  according  to  circumstances.  Priestley  Smith 
thinks  1  grain  to  the  ounce  of  sulphate  of  eserine  the 
strongest  solution  that  is  ever  necessary,  and  advises  the 
very  satisfactory  combination  of  5  grains  of  hydrochlorate 
of  cocaine  in  the  ounce  of  this  eserine  solution,  sufficient 
to  diminish  ciliary  hyperaemia  and  excitability,  while  not 
strong  enough  to  interfere  with  the  desired  miosis. 

Electricity. 

Dr.  M.  F.  Pilgrim  (11)  has  recorded  2  cases  of  acute 
senile  glaucoma,  and  1  case  of  chronic  glaucoma  in  a  lady 
of  29  years  of  age,  in  whom  the  use  of  a  mild  galvanic  cur- 
rent, "  the  anode  to  the  nape  of  the  neck  and  the  cathode 
covered  with  soft  sponge  over  the  affected  eyeball,  making 
gentle  pressure  and  moving  it  too  and  fro,"  had  an  imme- 
diately beneficial  effect  on  the  tension  and  pain,  and  later 
on  the  vision.  Reversing,  the  current  caused  increase  of 
pain  in  the  young  lady's  case.  During  the  subsequent 
treatment,  and,  indeed,  before  the  galvanism  in  the  acute 
cases,  pilocarpine  was  used.  The  massage  of  the  eyeball 
should  also  be  noted.  Dr.  Pilgrim  explains  the  action  by 
quoting  Dr.  W.  J.  Morton  on  a  "  Possible  Electric  Polarity 
of  Metabolism  and  its  Relation  to  Electric  Therapeutics 
and   Electric    Physiology,"    thus:    All   active   centers   of 
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chemical  exchanges  are  electro -positive.  When  these  are 
over  active,  an  applied  pole  decreases  the  activity  and 
cures  the  disease,  opposite  conditions  producing  the  re- 
verse effect.  This  is  a  not  too  modest  claim  for  electro- 
therapeutics, and  those  who  understand  the  present  posi- 
tion of  our  knowledge  of  glaucoma  will  be  chary  of  giving 
credence  to  the  alleged  powers  of  galvanism  over  it,  espec- 
ially in  chronic  cases. 

Richey  has  also  treated  simple  glaucoma  (12)  by  the 
application  of  electricity  to  the  cervical  ganglion  and  the 
fifth  nerve,  on  the  supposition  that  glaucoma  is  a  vascular 
disease. 

Operations. 

It  is  long  since  operative  measures  began  to  be  employed 
for  the  treatment  of  glaucoma.  Simple  puncture  of  some 
part  of  the  globe,  in  order  to  diminish  the  excessive  ten- 
sion, was  first  tried.     Thus  MacKenzie   (13)  employed 

Paracentesis  of  the  Cornea, 

and  found  that  it  sometimes  gave  transient  relief  from  pain 
and  improvement  in  vision.  Desmarres  (14)  also  had  the 
same  experience,  and  found  the  beneficial  results  less 
lasting  than  those  of  puncture  through  the  sclera — fre- 
quently only  about  four  hours,  v.  Graefe  in  1857  (15)  had 
observed  only  two  cases  in  which  permanent  benefit  re- 
sulted from  the  operation.  Others  had  a  similar  exper- 
ience. In  the  high  tension  resulting  from  "serous  iritis," 
paracentesis  may  frequently  be  employed  with  the  best 
results.     MacKenzie  also  tried 

Puncture  of  tlie  Sclera, 

without  lasting  benefit.  It  might  be  done  in  front  of  the 
iris,  "anterior  sclerotomy,"  or  behind  it,  passing  through 
the  choroid,  "posterior  sclerotomy."  For  the  latter  he 
recommended  that  a  broad  iris  knife,  pushed  through  the 
sclerotic  "  toward  the  center  of  the  vitreous  humor,  is  to  be 
turned  a  little  on  its  axis  and  held  for  a  minute  or  two  in 
the  same  position,  so  that  the  fluid  may  escape."  Other 
surgeons  had  continued  occasionally  to  employ  it,  but 
usually  with  only  temporary  benefit,  until  it  recently 
came  again  into  prominence.  Mauthner  (16)  in  1878, 
speaking  of  "the  puncture  of  the  sclerotic  with  a 
needle,"  quoted  Middleton,  1835,  Richey,  1853,  Leport, 
1876,  and  said  that  Hancock  in  1860,  made  his  sclerotomy 
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with  a  knife  or  needle  through  the  ciliary  muscle.  At  the 
ophthalmological  congress  held  in  Edinburgh  in  1894,  Dr. 
Parent  of  Paris,  said  that  in  France  this  operation  is 
named  after  Leport,  and  Mr.  Power  claimed  it  for  the  En- 
glish surgeon,  Hancock.  While  it  would  seem  from  the 
above  that  neither  is  properly  entitled  to  any  honor  which 
may  be  attached  to  priority  in  its  use,  its  value  is  mainly 
as  an  adjunct  to  iridectomy  in  cases  of  malignant  glaucoma 
Weber  (17,)  and  Nicati  (18,)  or  as  a  preliminary  to  facil- 
itate this  operation.  Priestley  Smith  (19)  in  1894,  stated  that 
he  had  already  done  50  such  preliminary  operations  without 
any  evil  result.  •  He  punctures  the  sclera  with  a  Graef e  knife 
5  m.m.  only  from  the  outer  margin  of  the  cornea,  so  as  to 
open  the  vitreous  chamber  as  far  forward  as  possible. 
The  knife  is  directed  toward  the  center  of  the  globe  in  order 
to  avoid  the  lens,  and  during  its  withdrawal  it  is  rotated  on 
its  axis  so  as  to  make  an  L  shaped  aperture,  more  favor- 
able for  leakage  than  is  a  linear  cut.  Pressure  is  applied 
to  the  cornea  for  some  twenty  seconds  or  more,  to  force 
the  lens  back  and  to  open  the  angle.  In  this  way  the  an- 
terior chamber  is  deepened  and  the  incision  therefore, 
facilitated,  while  the  dangers  of  intra-ocular  hemorrhage 
from  a  more  sudden  diminution  of  the  intra-ocular  tension 
are  no  doubt  lessened.  One  may  perhaps  also  find  some 
difficulty  in  reconciling  the  generally  immediately  good  ef- 
fects of  iridectomy  on  a  glaucoma  originating,  according  to 
the  theory  with  which  Priestley  Smith's  name  is  chiefly  asso- 
ciatec,  behind  the  lento -zonular  diaphragm ;  whereas  a  pre- 
liminary posterior  sclerotomy  with  pressure  on  the  cornea 
will  tend  to  replace  the  lens  and  raise  the  blockade  in  a 
manner  agreeable  to  this  theory,  which  he  has  so  labor- 
iously and  so  successfully  worked  out.  Other  surgeons 
who  have  adopted  this  operation,  have  not  all  thought  it 
well  to  incise  so  far  forward;  in  the  writer's  experience,  a 
distance  of  8  or  10  m.m.  from  the  cornea,  as  Weber  ad- 
vised, being  preferred  as  less  likely  to  injure  the  ciliary 
body.  In  selecting  a  position  it  is  well  to  avoid  as  far  as 
possible,  the  vicinity  of  the  recti  muscles,  close  to  which, 
as  the  writer  (20)  has  observed,  the  vortex  veins  are  gen- 
erally to  be  found  piercing  the  sclera  at  an  average  dis- 
tance of  13  m.m.  behind  the  corneal  margin. 

The  beneficial  action  of  a  preliminary  posterior  sclerot- 
omy in  difficult  cases  of  iridectomy  is  confirrhed  by  Nicati 
(21)  and  Gifford  (22),  as  w^ell  as  by  Abadie,  Pflueger,  Mac- 
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Hardie,  etc.,  at  the  Edinburgh  International  Ophthalmic 
Congress,  in  1894.  Nicati  (23)  uses  "equatorial  scler- 
otomy" to  re-establish  the  anterior  chamber,  etc.,  when 
necessary. 

In  spite  of  the  harmless  character  which  has  been  given 
to  this  operation  by  its  advocates,  one  at  least  of  the  dan- 
gers which  must  occur  to  every  one  as  a  possible  sequela, 
has  once  been  found  as  a  reality  by  Treacher  Collins  (24). 
Suppuration  followed  the  incision  and  the  eye  had  to  be 
removed.  "  Sections  across  the  line  of  puncture  show  a 
prolapse  of  the  vitreous — much  infiltration,  with  pus  cells 
lying  in  it.  It  must  have  been  along  this  prolapse  of 
vitreous  that  the  suppurative  infection  had  gained  access 
to  the  interior  of  the  eye." 

Iridectomy. 

The  discovery  of  the  value  of  iridectomy,  whether  as 
some  assert,  by  a  happy  chance,  or  as  a  result  of  reason- 
ing from  observation  of  its  effects  on  other  cases,  may 
be  left,  even  alone,  to  keep  v.  Graefe's  name  forever 
prominent  in  the  annals  of  ophthalmic  science.  He  wrote 
in  1856  (25)  that  four  years  previously  he  first  did  the 
operation  of  coremorphosis,  or  the  production  of  an  artifi- 
cial pupil,  in  a  case  of  recurrent  iritis  with  occluded  pupil 
and  bulging  forward  of  the  iris,  complicated  by  choroiditis, 
the  posterior  synechia  being,  he  thought,  the  cause  of  the 
recurrences.  The  return  of  good  vision  he  put  down  to 
improvement  in  the  choroid.  In  1857  (26),  when  he  found 
paracentesis  gave  only  a  temporary  effect,  he  began  to 
think  of  some  way  to  reduce  tension  permanently.  Just 
about  this  time  he  was  doing  iridectomy  for  irido-choroi- 
ditis.  He  said,  "it  was  chiefly  the  uses  of  iridectomy  in 
ulceration  and  infiltration  of  the  cornea  which  led  up  to 
my  use  of  it  for  lowering  the  tension,"  but  he  had  also 
noted  its  beneficial  effects  in  staphylomatous  eyes,  which 
frequently  are  glaucomatous  in  their  tension.  He  first 
actually  tried  iridectomy  in  glaucoma  in  June,  1856  (27). 
In  1858,  Desmarres  (28)  writing  on  glaucoma,  stated  it  to 
be  incurable,  but  observed  that  v.  Graefe  had  addressed  a 
note  in  1857  to  the  Institute  of  France,  on  the  subject  of 
iridectomy.  "If  these  researches,"  he  said,  "are  con- 
firmed, this  will  be  certainly  an  important  application  of 
iridectomy,"  but  he  doubted  if  their  results  would  be  more 
lasting   than  those   of   puncture  of    the  sclera.     In  1862 
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Bowman  (29)  asserted  that  some  ophthalmic  surgeons  had 
not  yet  been  converted  to  a  be:ief  in  the  use  of  iridectomy 
in  glaucoma;  but  in  the  time  that  has  elapsed  since  then 
the  smooth  current  of  its  popularity  has  been  ruffled  only 
by  the  question  as  to  the  precise  means  by  which  its  ben- 
eficial action  is  produced,  which  for  a  time  in  the  hands  of 
some  surgeons  gave  it  a  place  secondary  to  sclerotomy, 
but  which  has  proved  of  ultimate  value  in  stimulating  re- 
search into  the  nature  and  etiology  of  the  disease.  The 
answers  to  this  question  of  its  action,  and  to  a  less  extent  to 
the  other,  whether  it  can  ever  be  advantageously  replaced 
by  any  different  operation,  must  occupy  a  large  propor- 
tion of  what  has  to  be  said  concerning  it. 

Benefits  of  Iridectomy  Due  to  the  Scleral  Incision. 

Something  like  a  decade  after  v.  Graefe's  introduction 
of  iridectomy  for  glaucoma,  the  necessity  of  interfering 
with  the  iris  at  all  began  to  be  questioned  by  Stellw^ag  and 
Wecker,  wath  the  result  that  they  both  concluded  that  the 
important  part  of  the  operation  lies  in  the  incision  in  the 
sclera,  though  they  differed  concerning  its  mode  of  action. 
Stellwag  (30)  first  reported  the  cure  of  glaucoma  by  scler- 
otomy without  excision  of  the  iris — two  cases —  w^hich  he 
'explained  on  the  theory  that  the  neic  cicatricial  tissue 
stretched  ^Vse(/' according  to  the  intra-ocular  tension,  W'hich 
could,  therefore,  not  become  excessive,  as  evidence  of 
which  he  claimed  to  have  cured  a  case  of  -glaucoma  by 
merely  incising  one -third  of  the  thickness  of  the  sclera, 
(31).  To  this  certain  surgeons  gave  their  adherence, 
among  whom  were  Stilling  and  v.  Hasner.  Wecker  (32), 
who  had  two  years  previously  expressed  his  opinion  that 
,  if  sclerotomy  could  be  performed  without  prolapse  of  the 
iris  the  results  would  be  as  good  as  those  of  iridectomy, 
at  the  Heidelberg  Congress  in  1869  again  brought  for- 
ward this  idea.  Later,  in  1871,  we  find  Stellwag  (33), 
without  having  changed  his  ideas,  declaring  the  necessity 
of  excision  of  the  iris,  but  only  to  prevent  it  from  prolaps- 
ing. In  the  same  year  two  steps  forward  of  importance 
were  made;  one  by  Quaglino,  and  the  other  by  Wecker. 
The  former  (34)  reported  5  cases  of  the  operation,  and 
based  his  practice  on  the  supposition  resembling  that  of 
Stellwag,  that  by  it  the  capacity  of  the  globe  was  increased, 
and  later,  before  incising,  w^hich  he  did  2  m.m.  behind  the 
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corneo-scleral  junction,  first  began  the  local  use  of  calabar 
bean  to  prevent  prolapse  of  the  iris,  the  important  step  re- 
ferred to.  Wecker,  in  the  mean  time,  besides  reporting  on 
the  subject  to  the  Heidelberg  meeting  of  1871,  had  per- 
fected the  operation  by  leaving  a  bridge  of  uncut  tissue 
which,  with  the  aid  of  calabar  bean,  greatly  enhanced  the 
chance  of  healing  without  prolapse  of  the  iris,  his  chief 
contribution  to  the  success  of  the  operation.  By  the  year 
1873  he  had  concluded,  however,  that  iridectomy  gave 
better  results  than  sclerotomy,  except  in  cases  of  absolute 
glaucoma,  or  where  the  iris  is  too  rotten  to  remove;  and 
the  latter  fell  into  comparative  disuse  in  his  hands  until, 
under  the  influence  of  an  idea  that  Me  cicatrix  acted  as  a 
filter  for  the  removal  of  excessive  aqueous  humor,  he  was 
again  using  it  in  1877  (35),  but  only  to  once  more  re- 
nounce it  except  for  absolute  and  hemorrhagic  cases  (36) . 
Bader  (37)  in  1876,  did  sclerotomy  with  the  object  of  form- 
ing a  "permanent  communication  between  the  aqueous 
chamber  and  the  subconjunctival  space  adjoining  the 
scleral  wound,"  which  included  a  third  of  the  whole  cir- 
cumference, the  bridge  left  being  composed  of  cunjunctiva 
only.  Bader  himself  said  of  his  operation  that  its  only 
troublesome  sequela  was  occasional  bulging  of  the  con- 
junctiva, or  of  the  conjunctiva  and  iris,  but  the  impression 
conveyed  by  what  literature  there  is  on  the  subject,  is  that- 
more  or  less  prolapse  of  the  iris  was,  to  say  the  least  of  it, 
frequent.  Hirschberg(38),  who  had  seen  the  operation  and 
its  effects  in  London,  condemned  it  in  unmistakable  terms; 
andMauthner  (39)  called  it  a  "  monstrosity."  Bader  (40)  in 
1881  still  operated  in  the  same  way  in  order  to  secure  and 
maintain  a  staphyloma  of  the  conjunctiva  with  or  without 
prolapse  of  the  iris.  Schnabel  (41)  considered  that  if  the 
mere  section  of  the  sclera  cured  glaucoma  at  all  it  did  so 
only  by  acting  as  a  neurotomy;  and  later,  while  admitting 
that  Wecker's  "filtration  loop"  acts  just  as  efficiently  in 
reducing  tension,  as  does  either  excision  of  the  iris  or  a 
mere  scleral  incision,  asserted  that  these  latter  are  not 
beneficial  as  is  the  first,  by  forming  a  new  outlet  for  the 
pent  up  fluid,  a  double  corneal  fistula.  Knies  had  now, 
1878,  adopted  the  theory  that  iridectomy  acted  on  account 
of  the  scleral  wound,  the  removal  of  the  iris  being  useful 
only  to  prevent  the  occurrence  of  its  prolapse,  a  case 
which  he  published  (42)  in  which  the  tension  became  and 
remained  normal,  while  a  corneo-iritic  adhesion  continued, 
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satisfying  iiim  that  the  aqueous  fluid  must  have  found  a 
new  exit  through  the  wound.  Mauthner,  to  whose  retro- 
spect on  the  subject  of  sclerotomy  the  writer  is  in  part  in- 
debted for  some  of  the  above  details  (43),  was  also,  on  the 
whole,  a  believer  in  the  efficacy  of  the  scleral  incision,  as 
opposed  to  the  excision  of  the  iris,  though  he  considered 
that  the  proper  explanation  of  the  action  of  iridectomy  had 
probably  yet  to  be  discovered.  Sclerotomy,  he  said,  acted 
"  just  the  same  as  iridectomy,"  and  should  be  employed 
in  the  prodromal  stage  in  glaucoma  simplex  early,  in 
chronic  glaucoma  where  there  is  a  defect  of  the  field  near 
the  fixation  point,  and  in  congenital  hydrophthalmos,  as 
well  as  in  glaucoma  from  dislocation  of  the  lens,  glaucoma 
haemorrhagicum,  and  glaucoma  absolutum.  Brailey,  in 
1881,  gave  it  as  his  opinion  that  (44)  when  the  iris  is  too 
adherent  to  the  cornea  to  be  removed,  sclerotomy,  where  it 
is  effective,  acts  by  making  a  new  rtece.s.s-  to  Sddenim^s 
canal.  Nettleship,  in  1888,  (45)  wrote:  "  So  much  of  the 
future  as  depends  upon  the  maintenance  of  normal  tension 
will  be  distinctly  favored  by  a  porous  scar;  but,  if  the  pa- 
tient be  old,  and  his  tissues  degenerated,  such  a  scar  may 
act  unfavorably  by  increasing  the  likelihood  of  slow  in- 
flammatory processes,"  and  possibly  by  acute  infective 
inflammation.  Snellen  (46)  wrote :  "  Should  it  be  proved, 
as  I  think  it  will,  that  the  essential  part  of  the  operation 
is  the  scleral  wound,  it  will  be  necessary  in  many  cases  to 
combine  an  iridectomy  with  it,  because  when  the  pressure 
is  high  the  iris  very  easily  prolapses,  and  is  apt  to  check 
the  free  escape  of  fluid  from  the  chamber.  Accurate 
measurements  of  the  corneal  curvature  before  and  after 
sclerotomy  and  iridectomy,  have  shown  that  a  certain  flat- 
tening of  the  cornea  results  from  the  operation,  especially 
when  the  eye  is  hard.  This  flattening  cannot  occur  ex- 
cept as  a  result  of  an  ectasia  at  the  margin  of  the  sclera, 
and  at  the  same  time  the  ciliary  body  must  be  removed 
from  its  previous  contact  with  the  lens  by  this  yielding  of 
the  sclera.  In  my  opinion,  the  effect  of  our  glaucoma 
operations  depends  on  re.sforiiKj  f/ic  perikiif tenia r  space 
through  the  anterior  ectasia  of  the  outer  coat  of  the  eye-" 
Priestley  Smith's  (47)  experience  has  led  him  to  believe 
that  Wecker's  explanation  of  the  action  of  iridectomy,  the 
formation  of  a  permanent  filtration  cicatrix,  or  the  estab- 
lishment of  communication  with  the  veins,  holds  true  in  a 
very   considerable   number   of   cases.     "The  lips  of   the 
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wound  do  not  come  into  close  apposition,  and  the  overly- 
ing conjunctiva  remains  slightly  elevated  by  the  fluid 
which  collects  beneath  it."  Sometimes  a  visible  extrus- 
ion of  fluid  into  the  conjunctiva  can  be  produced  weeks 
after  the  operation  by  pressure  with  the  finger,  with  a 
consequent  slackening  of  the  globe,  so  much  so,  that 
Dianoux  has  recommended  its  systematic  employment  after 
sclerotomy,  (48).  Speaking  on  this  subject  in  1893, 
Koenigstein  (49)  says:  "When  a  small  cystoid  cicatrix 
exists,  massage  of  the  eye  drives  fluid  out  visibly,  and 
some  authors  advise  massage,  and  some  do  it  before  the 
operation,  but  this  is  harmful  in  acute  cases.  Others  even 
intentionally  let  the  iris  heal  in  the  wound  (cicatris- 
otomy)."  Priestley  Smith  has  examined  one  eye  cured  of 
glaucoma  by  operation,  but  excised  twenty  years  later  for 
pain,  redness,  and  tenderness,  without  increase  of  tension,  of 
2  years'  duration.  He  found  that  the  wounded  surfaces 
had  united  incompletely,  that  iris  tissue  was  included  be- 
tween them  in  places,  and  that  there  were  small  open 
channels  passing  completely  through  the  corneo-sclera, 
and  leading  into  an  open  space  beneath  the  thickened  and 
elevated  conjunctiva.  This  form  of  cure,  bethinks,  is  most 
conspicuously  present  where  the  operation  has  been  per- 
formed late,  and  in  which  a  complete  restitution  of  the  fil- 
tration angle  can  hardly  be  expected.  "  Moreover,  the 
fistulous  condition,  when  strongly  marked,  appears  to  ex- 
pose the  eye  to  some  additional  risk  from  septic  inflamma- 
tion in  the  future."  Then  he  says  that  the  success  of 
sclerotomy  in  many  cases  "  proves  that  the  essential  part 
of  an  iridectomy  is  the  incision  of  the  sclera,  not  the  ex- 
cision of  the  iris;  it  does  not  prove,  however,  that  the  lat- 
ter step  is  better  omitted."  In  1894,  (50)  Priestley  Smith 
remarked  that  "it  is  generally  recognized  that  the  effi- 
ciency of  a  glaucoma  iridectomy  depends  essentially  upon 
the  corneo- scleral  incision,  and  that  the  removal  of  a  por- 
tion of  the  iris  is  necessary  only  for  the  prevention  of  sub- 
sequent complications,"  and  in  July  of  the  same  year  (51) 
speaking  of  an  operation  on  a  young  patient,  he  said,  that 
its  result,  "  so  far  in  the  present  case  is  a  satisfactory  fil- 
tration scar,  with  a  high  degree  of  astigmatism  which  was 
not  present  before  the  operation,  and  which  depends  on 
flattening  of  the  cornea  in  a  vertical  meridian.  It  is  rea- 
sonable to  suppose  that  this  change  of  shape  has  increased 
the  distance  between  Schlemm's  canal  and  the  margin  of 
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the  lens  in  the  region  of  the  coloboma,  and  that  although 
the  lens  will  presumably  still  enlarge  as  life  advances,  fil- 
tration may  go  on  at  this  part  of  the  circle  for  many  years 
to  come."  Treacher  Collins  (52)  pointed  out  that  a  cys- 
toid  cicatrix  is  always  lined  by  a  more  or  less  atrophied 
iris  tissue,  a  lAd  of  which  had  prolapsed  into  the  wound. 
V.  Graefe  showed  that  these  cicatrices  periodically  dis- 
charge themselves  subconjunctivally.  In  one  of  the  eyes 
which  Collins  was  abl3  to  examine  which  had  been  cured 
of  glaucoma  by  operation,  he  found  that  the  ciliary  body 
and  atrophied  iris  occupied  the  gap  in  the  corneo- scleral 
tissue,  and  that  the  tension  had  been  reduced,  as  he  con- 
sidered, by  this  new  channel  of  escape  for  the  fluid. 
Sclerotomy  is  efficient  as  a  reducer  of  tension  (a)  in  such 
a  condition,  the  iris  tissue  becoming  permeable  as  it 
atrophies;  (b)  when  by  the  escape  of  the  aqueous  the  iris 
is  displaced  from  its  apposition  with  the  cornea;  (c)  when 
a  permanent  gap  is  formed  in  the  adherent  root  of  the  iris 
through  which  the  aqueous  passes  directly  from  the  pos- 
terior chamber  to  the  filtration  area. 

While  it  must  be  admitted  that  the  evidence  brought  for- 
ward in  the  above  arguments  is  sufficient  to  show  that  in 
all  probability  it  is  the  scleral  incision  which  cures  glau- 
coma in  a  certain  number  of  cases,  care  should  be  taken  to 
distinguish  a  wound  which  has  united  firmly  without  the 
inclusion  of  iris  or  ciliary  processes  from  one  in  which 
part  of  the  uvea  is  incorporated.  It  is  in  the  latter  case 
only  that  we  can  count  it  as  satisfactorily  established  that 
the  cicatrix  plays  the  principal  role,  producing  however, 
at  the  same  time,  a  condition  of  things  by  no  means  de- 
void of  future  danger  to  the  eye.  In  the  former  case, 
Snellen's  idea  of  the  enlarged  circumlental  space  fits  in 
with  such  theories  of  the  etiology  of  glaucoma  as  repre- 
sent its  origin  from  an  obstruction  in  that  region.  If, 
however,  during  the  operation  the  iris  and  cornea  be  sep- 
arated, ajid  ciliary  congestion  reduced,  we  have  prob- 
ably in  these  as  good  an  explanation  of  reduced  tension ; 
if  the  iris  and  cornea  be  not  separated,  the  mere  permea- 
bility of  the  perilenticular  space  will  not  suffice  to  permit 
of  filtration  from  the  angle,  and  if  the  aqueous  continue  to 
possess  an  exit  in  the  scar,  through  either  the  anterior  or 
the  posterior  chamber,  that  alone  might  be  sufficient  to  ac- 
count for  the  non -return  of  the  glaucoma.  It  appears  to 
the  writer  very  doubtful  that  the  scleral  incision  causes  at, 
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or  soon  after  the  time  of  the  operation,  any  bulging  likely  to 
open  up  the  perilenticular  space,  and  Priestley  Smith's  prac- 
tice of  a  preliminary  posterior  sclerotomy  appears  to  forward 
this  view.  But  if  the  bulging,  which  does  frequently  oc- 
cur later,  affect  the  sclera  so  far  back  as  the  level  of  a 
possible  lento -ciliary  obstruction,  it  may  in  that  case  very 
well  account,  to  the  minds  of  those  who  agree  with  Priest- 
ley Smith  in  his  theory  of  glaucoma,  for  the  immunity  of 
many  eyes  operated  upon  from  recurrence  of  high  tension, 
but  only  if  combined  with  an  open  filtration  angle,  or  a 
leaking  wound.  Alteration  in  the  shape  of  the  cornea  in 
front  of  the  wound  does  not,  of  course,  necessarily  imply 
alteration  in  the  shape  of  the  sclera  behind  it.  Along 
with  the  arguments  advanced  in  favor  of  the  important 
action  of  the  scleral  incision,  the  following  should  be  con- 
sidered: V.  Graefe  (53),  who  relinquished  his  own  theory 
that  iridectomy  acted  by  diminishing  the  secreting  sur- 
face, wrote  in  1869,  "the  most  unfortunate  of  all  (theories 
is)  that  which  refers  the  effect  simply  to  the  wound  in  the 
capsule  of  the  globe."  Del  Monte  (54),  and  Laqueur  (55), 
have  seen  iridectomy  control  glaucoma,  when  the  incision 
has  been  entirely  in  the  cornea.  Schweigger  {oG)  said  that 
even  the  most  peripheral  wound  lies  chiefly  in  the  cornea, 
that  it  heals  by  direct  union,  and  not  as  Stellwag  asserted, 
with  interposition  of  new  tissue,  and  Quaglino,  at  the  In- 
ternational Congress  in  London,  in  1872,  w'as  no  longer 
able  to  support  Stellwag's  hypothesis.  Wecker,  as  we 
have  already  seen,  found  after  various  trials,  that  scler- 
otomy was,  in  practice,  inferior  to  iridectomy.  Schnabel 
(57)  wrote,  "the  scleral  cicatrix  then  possesses  no  pecul- 
iarity of  structure  by  which  its  reputed  function  as  a  fil- 
tration tissue  could  be  accounted  for."  He  also  asserted 
that  V.  Stellwag's  opinion,  that  the  cicatrix  in  the  sclera  is 
of  loose  connective  tissue,  is  wrong.  It  is  neither  excision 
of  the  iris  nor  the  scleral  wound  which  cures,  but  a  third 
unknown  factor.  He  performed  sclerotomy  on  or^e  eye  and 
iridectomy  on  the  other,  in  six  cases,  and  in  only  one  did 
sclerotomy  have  as  good  a  result  as  iridectomy,  but  this 
one  shows  that  it  is  not  necessary  to  touch  the  vascular 
tissues.  Schoeler  (58)  showed  that  in  rabbits'  eyes,  upon 
which  sclerotomies  have  been  performed,  filtration  is  re- 
tarded, and  not  promoted,  and  that  when  the  intra-ocular 
pressure  was  increased  in  these  eyes,  the  cicatrices  re- 
mained dry.     But  Priestley  Smith's  (59)  contention  inval- 
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idates  this  argument  when  applied  to  eyes  with  closed  fil- 
tration angles  which,  unlike  the  healthy  eye,  may  possess 
no  other  exit  for  the  fluids  besides  the  wound.  Nettleship 
(60)  returned  to  iridectomy  in  simple  glaucoma  after  a  tol- 
erably extensive  trial  of  sclerotomy,  fifty  cases  at  least. 
The  results  of  the  latter  were  often  at  first  good,  but  later 
the  eyes  went  down  hill.  Besides,,  the  operation  (he  al- 
ways employed  Wecker's)  is  more  difficult  of  performance. 
Treacher  Collins  (61)  showed  that  many  so-called  scleral 
incisions  lie  really  as  much  in  the  cornea  as  in  the  sclera. 
He  pointed  out  that  from  the  corneo-scleral  junction  in 
front  at  the  termination  of  Bowm.an's  membrane  to  a  point 
on  the  globe  level  with  Schlemm's  canal  the  distance  is 
1.61  m.m.,  and  to  the  commencement  of  the  ligamentum 
pectinatum  where  Descemet's  membrane  splits  it  is  from 
the  same  point  1  m.m.  Collins  considers  it  unlikely  that 
the  fibrous  tissue  of  a  scar  should  filter  any  more  than  the 
tissues  of  the  cornea  and  sclera,  and  "pathologically,"  he 
says:  ''I  find  in  eyes  iridectomised  for  glaucoma  good 
bands  of  cicatricial  tissue,  well  at  the  periphery  of  the 
chamber,  free,  for  some  part  of  their  extent,  from  any  en- 
tanglement of  iris,  where  2>Ii(s  tension  returned  and  per- 
sisted." The  object  of  some  surgeons  in  operating  by 
sclerotomy,  is  to  open  up  Schlemm's  canal.  Treacher 
Collins,  in  23  eyes,  found  that  in  only  2  had  the  operation 
touched  the  ligamentum  pectinatum  (in  one  of  which  the 
lens  escaped  and  the  ciliary  body  prolapsed  next  day), 
and  in  none  was  the  canal  of  Schlemm  reached.  Most  of 
the  incisions  passed  through  both  cornea  and  sclera.  Vin- 
centiis  (62)  says  that  Wecker's  theory  of  the  filtering 
power  of  the  scar  has  not  been  demonstrated,  even  clin- 
ically, and  that  it  rests  entirely  on  conjecture.  Besides 
the  above,  the  various  arguments  in  favor  of  one  or  other 
of  the  methods  of  cure  said  to  be  dependent  upon  the  re- 
moval of  the  iris  must  be  included  in  our  survey  of  the 
subject,  as  well  as  the  fact  of  the  almost  universal  prefer- 
ence for  iridectomy  in  by  far  the  greatest  number  of  cases, 
even  in  the  presence  of  an  iris  contracting  efficiently  to 
to  eserin. 
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CHAPTER  XIV. 
TREATMENT— (Continued) . 

OLAL'COilA  CURED  BY  REMOVAL  OF  THE  IRIS  TO  ITS  UTMOST  PER- 
IPHERY; BY  EXCISION  OF  THE  SPHINCTER  IRIDIS;  BY  MODIFYING 
THE  CIRCULATION  IN  THE  IRIS:  BY  DIVISION  OF  THE  IRITIC  VES- 
SELS; BY  THE  PRODUCTION  OF  AN  ADVANCED  POSITION  OF  THE 
CILIARY  PROCESSES;  BY  A  COMBINATION  OF  AGENCIES.  UNSUC- 
CESSFUL IRIDECTOMY  AND  SCLEROTOMY.  TREATMENT  OF  BUPH- 
THALMIA;  OF  GLAUCOMA  IN  APHAKIA;  OF  H.EMORRHAGIC  GLAU- 
COMA; OF  GLAUCOMA  SECONDARY  TO  DISLOCATION  OF  LENS; 
OP  GLAUCOMA  SECONDARY  TO  SYNECHIA:  OF  SEROUS  IRITIS;  AND 
OFfe,SIMPLE  GLACCOMA. 

Removal  of  Iris  to  Periphery. 


Fig.  12.     Return  of  jj/^s  Tension  after  Iridectomy.     The  root  of  the 
iris   was    very  adherent   to   the  cornea,  and  the  operation  was 

not  successful  in  separating  them. 

The  logical  sequence  of  views  on  the  etiology  of  glau- 
•coma,  which  consider  the  apposition  of  the  iris  and  cornea 
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as  an  important  factor  in  its  production,  is  that  for  its  cure 
that  part  of  the  iris  liable  to  block  the  filtration  angle 
should  be,  if  possible,  removed.  As  one  would  expect 
from  Weber's  ideas  on  the  subject  (1),  he  advised  that  the 
iris  excision  should  be  made  for  this  purpose  as  peripheral 
as  possible.  Brailey  (2)  thought  in  1881  that  iridectomy 
acts  by  removing  the  periphery  of  the  iris,  and  is  effective 
provided  that  the  inflammation  is  not  in  an  acute  stage. 
Treacher  Collins  (3)  said:  "In  some  other  recent  and 
acute  cases  I  have  shown  that  the  iris  tears  away  from  its  ex- 
treme root,  thus  leaving  a  large  portion  of  the  filtration  area 
free  for  drainage,  even  should  the  remainder  of  the  iris 
retain  its  faulty  position."  In  two  of  the  four  cases  cured 
by  iridectomy  which  he  had  examined  this  seemed  to  be 
the  method  of  cure,  and  the  mere  traction  on  the  iris,  or 
the  escape  of  aqueous  may  suffice  to  separate  iris  and 
cornea,  as  evidently  occurred  in  one  of  his  specimens,  an 
acute  glaucoma  of  four  days'  standing,  in  which  the  angle 
was  found  open,  but  with  a  piece  of  iris  left  adhering  to 
the  cornea.  Vincentiis  (4)  believes  that  in  performing 
iridectomy  there  are  two  points  of  special  importance; 
first,  the  traction  exercised  on  the  iris  all  round  it,  which 
effects  its  base  where  attached  to  the  cornea;  and  second, 
the  unfolding  of  the  tissue  of  the  iritic  angle.  The  pres- 
sure with  the  scissors  and  the  traction  on  the  iris  are  a 
great  strain  on  the  iritic  tissue  and  its  connections.  This 
traction  and  unfolding  of  the  iris  will  avail  only  if  the 
section  of  the  iris  grasped  by  the  forceps  preserves  the 
capacity  of  transmitting  force  to  the  rest  of  the  iris, 
which  cannot  happen  if  it  is  atrophic.  While  in  old  stand- 
ing cases  of  glaucoma  a  cure  can  comparatively  seldom 
be  effected  by  the  above  means,  the  iris  and  cornea  being 
so  frequently  inseparably  united,  it  should  yet  always  be 
the  object  of  the  surgeon  to  remove  the  iris  up  to  its  junc- 
tion with  the  ciliary  body,  which  adds  another  and  in 
recent  cases  the  best  chance  of  benefiting  the  eye. 
Treacher  Collins  has  shown  that  neglect  of  this  important 
modification  of  iridectomy  has  been  responsible  in  many 
cases  for  the  non-success  of  the  operation.  Schnabel  (5) 
did  not  believe  that  the  operation  acted  in  this  way,  be- 
cause he  had  examined  eyes  recovered  after  iridectomy 
where  the  iris  still  remained  peripherally  attached  to  the 
cornea.  In  others  it  had  been  separated  by  traction  at  the 
operation,  and  in  some  it  had  become  attached  again,  and 


524  glaucoma;  its  symptoms  and  treatment. 

he  quoted  Knies"s  case,  in  which  it  was  known  that  the 
tension  became  normal  after  an  iridectomy  which  left 
the  obnoxious  synechia  (6).  In  answer  to  Schnabel's  ob- 
jection it  may  be  stated  that  the  above  is  not  claimed  as 
the  only  method  by  which  glaucoma  may  be  cured,  and 
that  these  cases  were  probably  benefited  by  one  of  the 
others. 

Excision  of  the  Sphincter  Iridis. 

Von  Graefe  remained  dissatisfied  with  all  explanations 
of  the  cure  by  iridectomy  which  were  given  in  his  time. 
Yet  he  wrote  (7)  :  "The  more  sudden  the  cloudiness  of  the 
media  with  which  the  disease  cemes  on,  the  more  does  the 
real  point  of  the  operation  seem  to  lie  in  the  excision  of 
the  sphincter;"  and  Schweigger  (8)  said:  "In  some  cases 
of  glaucoma  that  come  for  treatment  on  account  of  in- 
flammatory symptoms,  it  is  sufficient,  as  v.  Graefe  has 
mentioned,  to  excise  a  portion  of  the  sphincter  iridis." 
The  proper  explanation  of  this  lies,  most  likely,  not  in  the 
excision  of  part  of  the  sphincter,  but  in  the  traction  ap- 
plied to  the  base  of  the  iris,  or  in  the  effect  of  the  scleral 
wound.  Delmonte  (9),  Laqueur  (10),  Schnabel  (11),  and 
Mauthner  (12)  have  seen  iridectomy  control  glaucoma 
when  the  sphincter  was  left  intact. 

Modification  of  the  Circulation  in  the  Iris. 

Some  surgeons  hold  that  in  some  way,  concerning  which 
there  is  little  agreement,  the  removal  of  a  piece  of  the 
iris  modifies  its  circulation,  and  in  a  manner  just  as  doubt- 
ful cures  the  glaucomatous  tension,  as  v.  Graefe  had  shown 
it  could  cure  the  diminished  tension  of  some  cases  of 
irido-cyclitis.  Exner  asserted  that  at  the  edge  of  the 
coloboma  arteries  set  up  a  novel  connection  directly  with 
the  veins,  without  the  interposition  of  capillaries,  which 
moderates  the  blood  pressure  in  the  iris,  and  this  Schweig- 
ger (13)  characterized  as  the  only  fact  of  any  value  relat- 
ing to  the  action  of  iridectomy  in  glaucoma,  a  criticism 
with  which  he  will  find  few  surgeons  to  agree. 

Berry  wrote  (14)  :  "All  that  can  be  said  then  is  that  in 
some  way  or  other,  and  by  reason  probably  of  the  changes 
which  the  excision  of  a  portion  of  the  iris  produces  in  the 
circulation  in  the  iris,  the  operation  of  iridectomy  is  capa- 
ble of  effecting  an  improvement  in  the  conditions  of  the 


GLAUCOMA ;   ITS  SYMPTOMS  AND  TREATMENT.  525 

circulation  in  the  ciliary  body  and  the  anterior  part  of  the 
choroid." 

Division  of  Iritic  Vessels. 

Brailey  (15)  suggested,  as  a  result  of  his  observations 
concerning  the  enlarged  size  of  the  cu'ckIks  arteriosus 
major,  that  iridectomy  may  possibly  cure  "by  tearrng  or 
reiHOvhif/  the  base  of  the  iris  near  a  dilated  vessel,  and  that 
it  fails  when  the  tension  depends  on  other  causes." 

Production  of  an  Advanced  Position  of  the  Ciliary  Processes. 

Schnabel  (16)  thought  that  the  value  of  iridectomy 
might  perhaps  lie  in  a  forward  traction  of  the  ciliary  pro- 
cesses, and  their  permanent  retention  in  that  position,  but 
the  writer  is  unable  to  explain  in  what  manner  he  consid- 
ered the  benefit  to  arise. 

A  Combination  of  Agencies. 

Koenigstein  (17)  took  safe  ground  and  said  that  iridec- 
tomy lessens  the  secretive  surface,  divides  the  nerves, 
brings  the  anterior  chamber  and  the  vitreous  into  closer 
relationship,  completely  removes  the  aqueous,  dispenses 
with  part  of  the  capillary  circulation,  and  produces  a  di- 
rect connection  between  iritic  arteries  and  veins,  whereby 
blood  pressure,  and  with  it  intra-ocular  pressure,  are  low- 
ered, and  finally  through  the  traction  on  the  iris  and  its 
excision,  which  should  be  broad  and  deep,  the  angle  is 
reopened.  Priestley  Smith  (18),  while  in  other  places 
more  definitely  specifying  the  part  of  the  operation  of  most 
importance,  yet  writes:  "In  the  earlier  stages  of  primary 
glaucoma,  iridectomy  seems  to  act  in  the  following  way: 
In  the  first  place,  the  escape  of  aqueous  humor  and  the 
simultaneous  advance  of  the  lens  immediately  reduce  the 
pressure  in  both  chambers.  The  obstructed  circulation  in 
the  uveal  tract  is  relieved  by  the  removal  of  the  pressure, 
and  in  many  it  is  further  relieved  by  a  free  escape  of 
blood  from  the  divided  vessels  of  the  iris.  Fluid  drains 
away  through  the  wound  for  some  hours,  and  the  over- 
filled vitreous  chamber  is  depleted.  The  ciliary  processes 
recede,  the  pressure  on  the  iris  base  is  relieved,  and  as  the 
anterior  chamber  reforms  the  filtration  angle  reopens. 
Iridectomy  acts  with  greater  certainty  in  acute  congestive 
than  in  chronic  non-congestive  glaucoma,  and  it  is  effec- 
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tive  chiefly  in  the  earliest  stages  of  the  disease.  The  rea- 
son of  this  is  clear.  The  pressure  on  the  iris  base  is  more 
likely  to  be  removed  when  it  is  due  to  vascular  congestion 
than  when  it  depends  upon  more  permanent  causes,  and 
the  filtration  angle  ip  more  likely  to  reopen  when  the 
closure  is  still  recent  than  when  it  has  lasted  many  days 
or  weeks.  In  two  eyes  examined  by  Fuchs  which  had 
been  permanently  cured  of  acute  glaucoma  by  iridectomy 
the  filtration  angle  was  patent  throughout  the  whole 
circle." 

Unsuccessful  Iridectomy  or  Sclerotomy. 

As  a  rule,  immediately  upon  the  escape  of  fluid  from 
the  section  the  tension  goes  down  and  relief  comes  to  the 
eye.  An  unsuccessful  operation  may  show  itself  as  what 
is  called  "glaucoma  malignum,"  in  which  the  eye,  imme- 
diately after  the  operation,  remains  hard,  the  anterior 
chamber  does  not  reform,  and  blindness  rapidly  ensues 
with  much  pain.  Schweigger  (19)  wrote:  "'When  glau- 
coma malignum  attacks  one  eye  it  follows  iridectomy  on 
the  other  eye,  even  when  the  other  eye  is  not  affected  for 
years  after  the  first.  The  cause  of  the  unsatisfactory  re- 
sults of  the  operation  must  lie  in  some  obscure  structural 
anomaly  inherent  in  the  eye  itself."  These  cases  most 
commonly  occur  in  the  simple  non -congestive  type  of  the 
disease.  Weber's  assertion  that  the  propulsion  of  the  lens 
toward  the  cicatrix  may  interfere  with  the  action  of  an 
iridectomy  is  amply  confirmed.  Nettleship  (20)  said  that 
"malignant"  cases  are  sometimes  due  to  a  weak  suspen- 
sory ligament  allowing  the  lens  to  become  dislocated ;  and 
Priestley  Smith  (21),  that  "the  lens  may  be  wounded, 
swell,  and  block  the  wound.  The  uninjured  lens  may  be 
driven  forward  by  pressure  from  behind  and  so  completely 
block  the  wound  and  annihilate  the  angle  of  the  chamber, 
so  that  no  fluid  escapes  from  the  eye  after  the  first  hour  or 
two,  and  the  tension  is  soon  as  high  as,  or  higher  than  be- 
fore;" while  Treacher  Collins  (22)  has  shown  that  an 
operation  may  fail  from  adhesion  of  the  lens  to  the  sclero- 
corneal  cicatrix,  so  that  the  lenS  is  displaced  forward,  its 
upper  border  blocking  the  freshly  opened  up  filtration 
area,  or  pushing  the  iris  or  ciliary  processes  forward. 
This  is  most  liable  to  occur  where  the  anterior  chamber  is 
slow  to  form,  because  an  excess  of  plastic  material  is  then 
thrown  out.     For  the  further  treatment  of  these  cases  the 
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old  procedure  advised  by  Weber  (23)  has  been  found  suc- 
cessful in  some  cases.  (Priestley  Smith  24,  Nicati  25,  etc) . 
Also  the  lens  may  be  extracted  in  its  capsule,  though,  as 
Nettleship  (26)  observed,  unsound  intra-ocular  vessels 
are  apt  to  be  associated  with  a  weak  suspensory  ligament. 
This  need  not  necessarily  deter  one  from  the  operation, 
but  should  always  indicate  great  care  during  its  perform- 
ance, and  it  is  a  question  whether  a  preliminary  posterior 
sclerotomy  would  not  always  be  advisable.  Priestley 
Smith  (27)  considered  that  when  Weber's  operation  fails 
it  will  probably  be  justifiable  to  reopen  the  original  wound 
or  to  make  an  even  larger  one,  and  to  attempt  to  extract 
the  lens  through  a  peripheral  opening  in  the  capsule.  A 
discission  of  the  capsule  may  be  subsequently  necessary 
if  it  adheres  to  the  wound.  Glaucoma  malignum  is  one 
of  the  cases  in  which  Rheindorf  (28)  removes  the  lens, 
and  subsequently  passes  the  knife  into  the  "vitreous  de- 
pression." An  intra-ocular  hemorrhage  immediately  fol- 
lowing the  opening  of  the  globe  is  no  doubt  at  times  the 
real  origin  of  the  forward  displacement  of  the  moveable 
parts  of  the  eye.  At  the  risk  of  a  second  hemorrhage  it 
would  be  better  to  operate  as  above  than  to  see  the  eye 
blinded  without  an  attempt  to  save  it.  But  without  the 
onset  of  glaucoma  malignum,  iridectomy  and  sclerotomy 
are  sometimes  of  no  avail  in  permanently  reducing  ten- 
sion and  saving  the  eye.  Thus  Brailey  (29),  in  four  cases 
in  which  operation  gave  no  relief,  found  in  three  of  them 
the  iris  still  attached  to  the  cornea;  and  again,  out  of 
twenty  cases  in  which  iridectomy  had  been  performed,  in 
six  he  found  the  iris  incarcerated  in  the  wound,  in  eleven 
the  iris  still  adherent  to  the  cornea,  and  three  had  had 
subsequent  severe  iritis  or  cyclitis.  Brailey  remarked 
that  of  these  operations,  scarcely  any  of  which  had 
taken  place  at  Moorfields,  only  one  had  been  efficiently 
performed.  Priestley  Smith  (30)  has  found  that  "iridec- 
tomy sometimes  fails ;  it  effects  neither  a  reopening  of  the 
filtration  angle,  nor  the  formation  of  vicarious  channels. 
The  incision  may  be  too  far  from  the  periphery  of  the 
chamber;  a  purely  corneal  wound  is  apt  to  close  too 
quickly,  and  the  resulting  cicatrix  is  less  extensible  than 
one  which  lies  largely  in  scleral  tissue.  Especially  in 
cases  of  absolute  glaucoma,  where  a  reopening  of  the  fil- 
tration angle  is  out  of  the  question,  is  such  an  operation 
powerless   for  permanent   good."     Treacher  Collins   (31) 
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said  that  iridectomy  or  sclerotomy  fails  when  certain  al- 
ready mentioned  conditions  are  absent.  Thus  (  a ):  When 
the  angle  is  not  opened  in  making  the  incision,  or  drawing 
on  the  iris ;  (h),  or  when  the  iris  does  not  tear  away  at 
the  extreme  root  because  cut  off,  or  because  too  adherent; 
( r ),  or  because  no  permanent  gap  leads  out  of  the  poste- 
rior chamber.  "By  far  the  commonest  cause  of  failure 
would  seem  to  be  the  non -removal  of  the  iris  up  to  its 
extreme  periphery"  (32).  In  acute  cases  the  iris  is  only 
in  apposition  with  the  cornea,  while  in  chronic  cases  these 
are  adherent.  "This  is  the  difference  between  acute  and 
chronic  glaucoma,  which  renders  the  operation  of  iridec- 
tomy such  a  very  satisfactory  proceeding  in  the  former, 
and  so  very  unsatisfactory  in  the  latter." 

Treatment  of  Buphthalmia. 

In  considering  what  treatment  to  employ  in  a  case  of 
buphthalmia  one  must  bear  in  mind  the  anatomical  condi- 
tion of  the  eye,  chiefly  the  tenuity  of  its  walls  and  the 
stretched  and  possibly  ruptured  state  of  the  suspensory 
ligament,  as  well  as  the  restlessness  of  young  children. 
Sclerotomy,  and  still  more  iridectomy,  are,  therefore,  at- 
tended by  the  dangers  of  loss  of  vitreous,  collapse  of  the 
globe,  intra-ocular  hemorrhage,  etc.;  and  operations 
which  have  passed  off  without  accident,  while  sometimes 
attended  with  good  results,  have  not  by  any  means  been 
always  so,  as  is  to  be  expected  from  what  we  have  seen  of 
the  etiology  of  these  cases.  This  is  especially  so  with 
sclerotomy,  or,  as  pointed  out  by  Treacher  Collins  (33) , 
when  an  iridectomy  has  failed  to  remove  the  iris  up  to  its 
very  periphery.  With  our  present  better  knowledge  of 
the  disease  early  iridectomy  will  probably  come  again  to 
the  front,  but  the  recent  tendency  has  certainly  been  to 
relinquish  all  operative  procedure  except  perhaps  fre- 
quent paracenteses,  and  to  substitute  entirely  the  use  of 
miotics.*  In  secondary  cases  one's  hopes  of  improvement 
will  of  course  depend  upon  how  far  one  can  remove  the 
cause.  If  the  glaucoma  is  dependent  on  posterior  syne- 
chia an  iridectomy  before  the  iris  and  cornea  have  become 
too  firmly  united  would  give  a  good  prospect  of  at  least 

*£■.  (J.  See  Pauas"  book  on  "Diseases  of  the  Eye,"  page  525; 
Snellen  on  "Treatment  of  Infantile  Glaucoma  Leading  to  Buphthal- 
mos"  (34),  and  Swanzj-  on  "Diseases  of  the  Eye,"  p.  318,  etc. 
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the  prevention  of  any  increase  in  the  destruction  of  the 
eye.  If  due  to  anterior  synechia,  one  should  consider 
whether  it  would  be  possible  to  divide  the  iris  by  means 
of  Lang's  twin  knives,  or  to  otherwise  open  up  such  a 
communication  between  the  posterior  chamber  and  the 
exits  from  the  eye  as  would  be  effectual  for  its  drainage, 
such  as  by  iridectomy,  sclerotomy,  or  one  of  the  newer 
operations. 

Treatment  in  Aphakia. 

In  Stoelting's  case  section  through  the  capsule,  two 
sclerotomies,  one  iridectomy,  and  tearing  the  capsule  were 
all  of  no  avail.  One  of  Mittermaier's  cases  was  cured  by 
iridectomy,  and  eserin  reduced  the  tension  in  two 
others.  In  Natanson's  first  group,  in  which  the  in- 
crease of  tension  came  on  during  the  after  treatment, 
miotics  proved  of  little  use ;  while  iridectomy  had  good  re- 
sults in  two,  slight  in  four,  and  none  in  one  case;  scler- 
otomy in  one  advanced  case  was  of  no  use;  and  four  of 
the  eyes  had  to  be  excised.  In  his  second  group,  in  which 
the  increase  of  tension  appeared  several  years  after  the 
extraction,  iridectomy  was  done  in  several  cases,  but  only 
once  with  success.  Treacher  Collins  (34)  advises  an  en- 
deavor to  prevent  such  cases  by  encouraging  rapid  heal- 
ing of  the  wound,  by  leaving  little  lens  cortex  behind, 
and  when  needling  by  the  use  of  such  an  instrument  as 
will  block  the  aperture  in  the  cornea  so  that  the  risk  of 
capsule,  etc.,  being  carried  into  it  by  escaping  aqueous  may 
be  prevented.  Swanzy,  no  doubt  as  a  result  of  Collins' 
investigations,  advises  (35)  that  after  extraction  the  wound 
should  be  searched  with  a  bent  iris  forceps  from  end  to 
end  for  tags  of  capsule,  etc.,  which  might  prove  a,  source 
of  danger  after  it  had  healed.  Paracenteses,  sclerotomies, 
curette  evacuations,  and  suctions  had  been  tried  in  the 
cases  published  by  Collins,  but  unsuccessfully;  and  in 
only  one  had  he  (in  1890)  seen  the  glaucoma  permanently 
cured  by  operation,  an  iridectomy  followed  by  incision  in 
the  lens  capsule.  Knapp,  whose  custom  it  is  to  extract  by 
the  simple  method,  and  frequently  to  needle,  later  claimed 
to  have  cured  all  his  ten  cases,  one  by  eserine  and  the 
others  by  iridectomy,  normal  vitreous  escaping  each  time 
during  the  operation. 

Treatment  of  Hemorrhagic  Glaucoma. 

The  writer  cannot  do  better  than  quote  the  conclusions 
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of  Bourgon  (36),  who  made  an  exhaustive  study  of  the 
results  of  treatment  in  the  recorded  cases  of  hemorrhagic 
glaucoma,  as  these  have  not  been  modified,  so  far  as  he  is 
aware,  by  any  writer  since. 

The  Results  of  Iridectomy. 

"Of  28  operations  in  24  patients,  16  patients  have  de- 
nied any  amelioration  from  the  operation,  and  enucleation 
has  been  effected  11  times.  In  5  other  cases  it  has  been  pro- 
posed, but  has  not  been  effected  on  accout  of  the  refusal 
of  the  patient."  *  «  »  "^g  a  resume — of  24  patients, 
8  alone  have  found  cessation  of  pain,  and  5  of  these  have 
had  a  visual  acuity  superior  to  that  which  they  possessed 
at  the  moment  of  the  operation ;  the  result  is  certainly  of 
small  satisfaction,  but  it  would  appear  still  more  deplorable 
if  one  considered  Galezowski's  case  in  which  a  relapse 
took  place  only  23  months  after  the  operation,  and  if  one 
remembered  that  most  of  the  patients  registered  as  bene- 
fited or  cured  have  been  observed  for  only  a  few  months 
or  weeks  afterward."  »  *  *  "We  conclude  that  iridec- 
tomy is  an  operation  to  be  rejected  finally  and  absolutely 
in  glaucoma  hemorrhagicum."  Srlerofonu/  "produces  re- 
sults incomparably  superior  to  those  of  iridectomy;  7 
ameliorations  in  13  patients  represent  more  than  50  per 
cent,  of  successes.  Paracenfesis  is  useless,  and  should  be 
proscribed.  SfretcJiinfj  external  nasal  nerves  (37).  The 
literature  on  this  subject  is  scanty,  and  the  operation  ap- 
parently of  little  service.  Equatorial  scleroto/ni/.  Ran- 
dolph advised  iridectomy,  followed  by  this  operation. 
Trepldning  sclera.  Spencer  Watson  reported  one  case 
which  remained  well  for  three  months  and  then  relapsed, 
Sderotomg  with  drainac/e  wit//  (/old  fit  reads  is  abandoned 
by  De  Wecker,  its  author.  Quadruple  peri-corneal  incis- 
ion, Galezowski  reported  one  case  not  since  inflamed, 
but  the  operation  was  condemned  by  De  Wecker  and  Aba- 
die.  Crucial  sclerotomy.  Galezowski  advised  four  incis- 
ions, the  knife  penetrating  the  sclera  3  or  4  m.m.  from  the 
cornea,  and  being  pushed  from  behind  forward  for  h  a  cm. 
In  one  case  the  operation  was  ineffectual,  but  in  the  sec- 
ond the  pain  was  relieved  during  the  three  months  in 
which  the  case  was  observed. 

Conclusion. 

(a)  True  hemorrhagic  glaucoma  gives  a  very  bad  local 
prognosis.fi  >The  ordinary  operations  for  glaucoma, except 
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sclerotomy,  are  useless  and  painful,  and  ought  to  be  aban- 
doned. (  c  )  The  general  prognosis  being  nearly  as  grave 
as  the  local,  the  ophthalmologist  ought  to  attract  the  at- 
tention of  the  patient's  ordinary  medical  attendant  to  his 
condition,  and  especially  to  his  vascular  system,  (dj 
Treatment  ought  to  be  the  following:  In  the  hemorrhagic 
period  take  care  of  the  general  health, and  remove  congestion 
from  the  eye.  In  the  period  of  confirmed  glaucoma,  the 
treatment  should  first  be  medicinal;  therefore,  now  add 
miotics,  moist  heat,  and  injections  of  ergotin  in  the  tem- 
ple. Bourgon  reports  that  narcotics  have  all  been  of  no 
avail  (38) .  Stilling  recommended  chloral  to  reduce  the 
plt(.-t  tension.  If  the  above  methods  are  not  sufficiently 
beneficial,  then  resort  must  be  had  to  surgery,  which  may 
be  summed  up  in  the  word  sclerotomy,  simple  or  equator- 
ial, and  if  this  be  unsuccessful,  the  surgeon  should  enucle- 
ate without  trying  any  other  operation. 

Treatment  of  QIaucoma  Secondary    to    Dislocation    of 
the  Lens. 

In  1876,  Lacjueur  (39)  used  calabar  bean  for  a  case  of 
glaucoma  secondary  to  dislocation  of  the  lens,  and  reduced 
the  tension  to  normal  in  fifteen  minutes,  and  in  1879, 
Mauthner  (40)  said:  "  The  conditional  supporters  of  scler- 
otomy will  probably  prefer  to  try  it  rather  than  iridectomy 
in  glaucoma  after  dislocation  of  the  lens."  But  now  one 
will  treat  each  case  according  to  the  manner  in  which  the 
high  tension  is  being  brought  about.  It  will  generally  ap- 
pear that  the  best  course  to  pursue  will  be  to  remove  the 
lens,  but  in  deciding  upon  this  step,  one  must  bear  in  mind 
the  probable  loss  of  vitreous  during  the  operation,  on  ac- 
count of  rupture  of  its  anterior  supports.  The  age  of  the 
patient  should  also  be  considered,  in  deciding  the  nature 
of  the  operation.  If  the  lens  lies  in  the  vitreous  one  will 
have  to  decide  whether  to  leave  it  alone,  and  perhaps  use 
miotics,  or  to  extract  it  with  a  scoop.  When  in  the  pupil, 
or  even  in  the  anterior  chamber,  eserin  is  likely  to  do 
harm  by  closing  more  firmly  the  lymph  path  to  the  angle, 
while  a  mydriatic  by  dilating  the  pupil  and  drawing  the 
iris  away  from  the  lens  may  open  this  path,  and  even 
permit  of  the  return  of  the  lens  to  its  normal  position,  on 
the  patient's  throwing  back  his  head.  Such  a  case  the 
writer  had  the  opportunity  of  watching  for  some  months, 
the  lens  frequently  coming  forward  into  the  anterior  cham- 


532  glaucoma;  its  symptoms  and  treatment. 

ber,  but  under  a  mydriatic,  it  always  returned  behind  the 
iris,  when  the  high  tension  disappeared.  Ultimately  it 
was  removed  after  a  specially  severe  glaucomatous  attack, 
and  with  only  a  slight  loss  of  vitreous.  When  it  is  desired 
to  operate  upon  a  case  of  forward  dislocation,  it  may  be 
well  previously  to  contract  the  pupil  behind  the  lens,  and 
so  prevent  it  from  slipping  back  behind  the  iris.  If  the 
patient  be  young,  it  may  be  best  to  remove  the  lens  by 
needling  and  subsequent  evacuation  by  suction  or  the 
curette. 

Treatment  of  Glaucoma  Due  to  Synechia. 

The  object  of  treatment  in  these  cases  is  to  open  up  the 
natural  exits  for  the  fluid,  or  to  form  a  new  one.  This  may 
be  done  by  dividing  a  narrow  tag  approximating  the  cor- 
nea to  the  structures  behind  it ;  by  making  an  aperture 
in  an  iris  extensively  adherent  in  front  or  behind,  and 
opening  up  the  filtration  angle;  or  by  making  such  an 
opening  through  the  hull  of  the  eye  and  the  adherent  base 
of  the  iris  into  the  posterior  chamber  as  will  allow  a  per- 
manent filtration  without  the  necessity  of  an  open  passage 
through  the  anterior  chamber. 

Treatment  of  Serous  Iritis. 

As  might  be  expected,  eserin  is  usually  of  little  value, 
and  may  do  positive  mischief  in  "serous  iritis."  Atropin 
is  sometimes  useful  from  its  tendency  to  diminish  the  in- 
flammatory state  of  the  ciHary  body;  but  along  with  mer- 
curials or  other  internal  remedies,  tapping  of  the  anterior 
chamber,  which  may  require  to  be  frequently  repeated, 
will  diminish  tension  and,  therefore,  the  risks  to  the 
posterior  nervous  structures,  and  remove  at  least  some  of 
the  deleterious  matters  which  block  the  exits;  for  though 
the  new  fluid  formed  to  replace  that  lost  may  contain  much 
fibrin,  the  proportion  of  solids  will  probably  decrease  after 
each  paracentesis.  Where  these  have  failed,  an  iridec- 
tomy sometimes  has  succeeded. 

Treatment  of  Simple  Glaucoma. 

Iridectomy,  the  most  reliable  treatment  for  acute  cases, 
has  been  by  no  means  unanimously  approved  for  simple 
glaucoma.  (See  prognosis).  The  reasons  for  that  are  ap- 
parent— the  fact  that  certain  surgeons  are  in  doubt  whether 
such  are  really  cases  of  glaucoma  at  all,  and  still  more, 
because  the  symptoms  being  insidious  and  little  marked, 
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eyes  are  apt  to  have  undergone  such  pathological  changes 
before  the  operation  as  render  their  tissues  little  suscept- 
ible to  improvement,   either  in  position  or  texture.     The 
comparative  failure  of  iridectomy  has,  therefore,  given  rise 
to   a   large   body  of   opinion   that   such  cases  are  bett-r 
treated  by  miotics  alone,   or  in  combination  with  internal 
remedies    (see   paragraphs  on  internal  remedies)  ;    while 
many      surgeons,      considering       sclerotomy      a     milder 
operation,    and    one     followed    less    frequently    by    di- 
minution in  visual  power,  prefer  it  to  iridectomy.     For  ex- 
ample,  Noyes    (41)    preferred   to   leave   cases   of    simple 
glaucoma  alone,  though  he  sometimes  operated,  and  Gale- 
zowski  (42)  thought  that  sclerotomy,  even  if  it  have  to  be 
repeated  more  than  once,  is  better  than  iridectomy.     Ab- 
adie  (43)  in  the  slowly  but  continuously  progressive  forms 
of  simple  glaucoma  advises,  instead  of  operation,  the  ad- 
ministration of  from  1  to  2  grammes  of  potassium  bromide 
and  half  a  gramme  of  sulphate  of  quinine  in  daily  doses, 
along  with  the  local  instillation,  once  daily,  of  2  drops  of  a 
half  per  cent,  solution  of  eserin.      As  soon  as  the  tension 
has   become  normal   the  bromide  and  quinine  should  be 
left  off,  but  a  carefully  sterilized  solution  of  eserin  should 
be  continued  indefinitely. 

De  Wecker,  who  holds  that  in  prpyy  case  of  glaucoma 
there  is  increased  tension,  goes  so  far  as  to  assert  that 
cases  in  which  iridectomy  or  sclerotomy  prove  harmful, 
are  not  really  glaucoma  at  all  (44).  In  cases  with  no  rise 
of  tension,  "false  glaucoma,"  or  optic  atrophy,  operation 
is  contra-indicated,  but  miotics  will  be  beneficial  by  di- 
minishing even  the  normal  tension,  and  thus  reducing  the 
pressure  on  the  optic  papilla,  weakened  by  the  peripapillary 
neuritis,  which  by  subsequent  exudation-contraction  pro- 
duces the  atrophic  cup  that  so  resembles  that  of  glau- 
coma. Mercury  and  iodides  should  also  be  given  internally. 
In  doubtful  cases  and  in  true  simple  glaucoma,  Wecker 
advises  operation,  and  sclerotomy  preferably,  as  causing 
less  visual  disturbance  than  iridectomy. 

A  strong  feeling  has  for  some  time  been  growing  among 
another  body  of  surgeons  that  after  all  a  proper  iridectomy 
is  the  best  founded  treatment,  and  that  their  results  bear 
this  out.  Thus,  Nettleship  (45),  in  1888  observed  that 
eserin  very  rarely  stops  the  progress  of  chronic  glaucoma, 
though  it  is  valuable  in  lessening  the  frequency  and  sever- 
ity of  the  premonitions  which  often  for  a  long  time  precede 


534  glaucoma;  its  symptoms  and  treatment. 

the  establishment  of  the  permanent  disease,  and  in  check- 
ing fluctuations  and  recurrent  threatenings  after  oper 
ation,and  found  that,  on  investigating  his  own  results  from 
iridectomy,  they  proved  better  than  he  had  expected. 
The  earlier  an  operation  is  performed  the  better,  but  he 
has  stopped  the  progress  of  several  cases  even  at  a  com- 
paratively late  stage.* 

Stedman  Bull  (46)  advised  iridectomy  on  the  worse  eye 
first,  at  as  early  a  stage  as  possible,  delay  being  permis- 
sible only  when  vision  and  the  visual  field  can  be  fre- 
quently tested  and  a  miotic  used;  and  Knapp  (in  discus- 
sing Bull's  paper)  while  he  also  as  a  general  statement 
advised  early  operation,  shrank  from  it  "when  vision  is 
still  good  and  the  visual  field  for  ordinary  purposes  per- 
fect," for  these  are  the  cases  in  which  malignant  glaucoma 
has  been  specially  common  in  his  experience.  Gruening 
(47)  in  20  iridectomies  did  not  find  any  subsequent  rapid 
contraction  of  the  visual  field  or  vision.  Four  cases  be- 
came blind  in  time,  but  in  most  the  sffffns  r/i/.o  ante  was 
retained  after  many  years. 

Treacher  Collins  (  48)  advised  iridectomy  before  the  iris 
and  cornea  have  become  inseparable ;  and  when  that  has 
taken  place  to  a  marked  degree  "a  sclerotomy  performed 
with  the  intention  of  making  a  permanent  gap  in  the  ad- 
herent root  of  the  iris  would  be  more  likely  to  succeed." 
The  new  operations  described  by  Xicati,  Knies,  and  Vin- 
centiis,  should  also  be  considered.  The  following  are  the 
conclusions  arrived  at  by  Zentmayer  and  Posey  (49)  in  a 
study  of  165  cases  of  simple  glaucoma  on  the  books  of  Xor- 
ris  and  Oliver,  in  their  clinics  in  Philadelphia:  "As  oper- 
ative measures  are  always  to  be  deprecated  when  other 
measures  are  equally  valuable,  eserin  should  be  employed 
in  all  cases  of  the  disease."  If,  in  a  month's  time  the 
fields  are  diminishing,  iridectomy  should  be  employed.  If 
the  field  have  improved,  "there  is  reason  to  expect  that  a 
beneficial  action  will  be  exerted  for  ten  months  upon  the 
extent   of   the   field   and  fifteen  upon   the   visual  acuity. 

*Xettle.ship  stated  that  there  is  a  form  of  mydriasis  which  may 
follow  iipon  sclerotomy,  and  which  has  a  nervo-miiseiilar  origin,  and 
he  asked:  "Is  there  any  intrinsic  neural  apparatus  in  the  ciliarj- 
muscle  which,  when  uncontrolled  by  higher  centers,  can  cause  ex- 
treme mydriasis?"  such  as  that  whicli  occurred  in  one  of  his  cases, 
in  which  the  iris  shrank  almost  completely  out  of  view  three  weeks 
after  optico-ciliary  neurotomy  performed  after  loss  of  vision  due  to 
hemorrhage  between  the  sclera  and  choroid,  with  complete  tempo- 
rary insensibility  of  the  globe. 
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After  iridectomy  is  performed,  there  is  ground  to  believe 
that  the  course  of  the  disease  will  be  checked  for  a  period 
of  eig-hteen  months  in  15  per  cent,  of  the  cases.  Eserin 
is  powerless  in  20  per  cent. ;  iridectomy  in  10  per  cent,  of 
the  cases.  So  that  10  per  cent,  of  all  cases  of  simple  glau- 
coma will  not  be  benefited,  despite  all  therapeutic  meas- 
ures which  may  be  employed." 

At  a  meeting  of  the  British  Medical  Association  in  Lon- 
don in  1895,  Nettleship,  in  discussing  simple  glaucoma, 
asked  whether  it  is  true  that  iridectomy,  performed  when 
the  visual  field  is  already  lost  up  to  the  center,  if  often 
followed  quickly  by  a  further  loss  of  the  visual  field  whi?h 
engulfs  the  center,  and  thus  seriously  damages  visual 
acuity?  And  if  so,  is  it  more  to  be  expected  when  the 
previous  contraction  is  concentric,  than  when  it  has  the 
form  of  a  sector?  Nettleship  himself  had  had  very  few 
cases  of  quiet  glaucoma  in  which  the  visual  field  had  been 
decreased  by  operation,  and  quite  a  number  in  which  it 
had  then  remained  undisturbed.  "The  risk  of  such  fur- 
ther rapid  loss  of  field  as  a  consequence  of  iridectomy  is 
probably  greater  ceteris  paribus  when  the  tension  is  much 
increased."  Mayer  (Paris),  when  deciding  as  to  the  ad- 
visability of  operation  in  any  individual  case,  did  not  con- 
sider the  state  of  either  the  vision  or  the  visual  field. 
Priestley  Smith  (Birmingham)  said  that  the  optic  nerve, 
like  other  nerves,  having  once  begun  to  atrophy  tends  to 
further  atrophy  when  the  nutrition  of  the  nervous  system 
in  general  fails  and,  therefore,  it  is  well  to  care  for  the 
general  health.  Little  (Manchester)  had  not  found  that 
iridectomy  further  contracted  the  visual  fields.  Swanzy 
(Dublin)  would  not  operate  when  the  field  was  contracted 
to  the  fixation  point.  Frost  (London)  had  found  prelim- 
inary scleral  puncture  useful  in  preventing  failure  of  vis- 
ion as  a  result  of  operation.  Nettleship's  next  question 
was,  whether  it  was  advisable  to  operate  early  in  simple 
glaucoma,  or  for  fear  of  doing  harm,  to  wait?  He  advo- 
cated early  operation,  and  unlike  Schweigger,  first  on  the 
better  eye.  Before  the  disease  had  advanced,  the  risk 
was  less  of  displacement  of  the  lens  or  of  internal  hemor- 
rhage, the  ciliary  processes  and  iris  were  less  likely  to  be 
atrophic,  and  the  hope  of  re-establishing  the  angle,  was 
greater;  also,  of  course,  more  vision  could  be  saved. 
Fuchs  (Vienna)  had  given  up  operating  where  there  was 
no    increase  of   tension.      Critchett    (London),    Priestley 
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Smith,  Swanzy,  and  MacKinlay  (London),  believed  in 
early  operation.  Nettleship  then  went  further,  and  en- 
quired whether  it  was  not  well  to  operate,  even  in  the  pro- 
dromal stage.  He  said:  "There  can  hardly  be  a  doubt 
that  if  iridectomy  were  commonly  performed  in  the  pro- 
dromal stage,  the  number  of  persons  who  become  bb'nd  of 
glaucoma  would  be  considerably  lessened.  The  risk  of 
operation  carefully  done,  is  very  small ;  the  prospects  of 
immunity  conferred  by  it,  very  great."  He  advised  oper- 
ation at  the  earliest  opportunity,  especially  in  the  young, 
because  he  believed  glaucoma  in  them  to  mean  a  tendency 
to  weakness  of  the  suspensory  ligament  and  blood  vessels. 
For  this  reason,  he  incised  further  forward  in  the  young. 
To  this  rule  there  were  possible  exceptions,  when  a  miotic 
acted  efficiently,  and  the  patient  could  use  it  properly,  and 
report  himself  regularly  to  the  surgeon,  but  it  was  with 
dread  that  he  saw  such  patients  drift;  also  sometimes  in 
the  very  old,  or  in  otherwise  bad  subjects.  Priestley 
Smith  advised  operation  at  any  stage,  provided  that  the 
patient  fully  understood  the  prognosis.  Little  agreed  with 
Nettleship,  that  the  action  of  miotics  was  unsatisfactory. 
As  regards  the  nature  of  the  operation  employed,  Nettle- 
ship stated  that  he  had,  after  a  prolonged  use  of  it,  quite 
relinquished  sclerotomy  in  favor  of  iridectomy,  except  as 
a  second  operation  when  the  latter  failed,  and  then  he 
made  a  Wecker's  incision  opposite  the  coloboma.  He  had 
used  Prieetley  Smith's  preliminary  puncture  on  one  or 
two  occasions  with  satisfactory  results,  and  he  had  no 
fault  to  find  with  it.  Fuchs,  Mayer,  and  Gayet  (Lyons) 
always  did  iridectomy.  Gayet  made  an  equatorial  scleral 
puncture  instead  of  iridectomy  when  the  latter  appeared 
dangerous.  Critchett's  desire  was  to  produce  a  cystoid 
cicatrix.  Priestley  Smith  considered  that  success  depends 
upon  the  production  of  a  permanent  subconjunctival  fis- 
tula, and  before  operation  for  the  avoidance  of  internal 
hemorrhage  attended  to  the  health  of  the  patient  as  re- 
gards sleep  and  the  action  of  the  bowels  and  kidneys.  If 
necessary,  he  slackened  the  eye  by  a  preliminary  scleral 
puncture.  Little  always  did  iridectomy,  reserving  scler- 
otomy for  cases  in  which  thei  former  failed,  when  he  in- 
cised in  the  region  of  the  coloboma.  A  cystoid  cicatrix 
was  desirable.  Power  (London)  stated  that  a  temporary 
case,  due  to  mental  worry,  could  be  cured  by  eserin  and  the 
treatment  of  the  general  health.     Panas  (Paris)  asserted 
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that  miotics  take  the  foremost  place  in  treatment,  but  as 
their  action  lasts  not  more  than  five  hours,  they  must  be 
instilled  at  least  four  times  a  day.  He  preferred  an  oint- 
ment composed  of  vaseline,  salicylate  of  eserin,  and  hy- 
drochlorate  of  pilocarpine.  When  that  did  not  suffice,  he  did 
sclerotomy,  and  reserved  iridectomy  for  cases  in  which  that 
also  failed.  Frost  did  not  operate  so  much  now  as  form 
erly,  from  a  suspicion  that  that  did  not  arrest  the  disease. 
Williams  (Liverpool)  said  that  as  sclerotomy  was  simpler 
he  preferred  it.  Walker  (Liverpool)  had  long  ago  given 
up  iridectomy  in  glaucoma,  but  endeavored  to  produce  in- 
stead, a  cystoid  cicatrix  by  dissecting  up  a  flap  of  con- 
junctiva, and  tucking  it  through  the  wound  caused  by  the 
incision  of  the  sclerotomy  into  the  anterior  chamber, 
which  he  had  found  efficacious. 

It  will  be  observed  that  on  the  whole,  the  tendency  of 
those  present  was  toward  a  wider  field  for  iridectomy,  but 
it  is  to  be  hoped  that  in  future,  in  justice  to  each  operation, 
its  nature  may  be  distinctly  stated,  whether  a  simple  iri- 
dectomy, or  aniridectome-dialysis. 
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CHAPTER  XV. 
METHODS  OF  OPERATING. 

IRIDECTOMY;  ANTERIOR  SCLEROTOMY;  NICATl'S  SCLEROTOMY;  KNIES' 
MODIFIED  IRIDECTOMY;  VINCENTIIS'S  OPERATION;  EXTRACTION 
OF  THE  LENS;  LS'TRA-OCULAR  MYOTOMY  OR  HYPOSCLERAL  CYCLOT- 
OMY;  EXCISION  OF  NASAL  NERVES;  ENUCLEATION;  EVISCERATION;, 
AND  OPTICO-CILIARY  NEUROTOMY  OR   NEURECTOMY'. 

Iridectomy. 

It  happens  not  infrequently  that  the  eye  is  too  hard  and 
too  congested  to  absorb  cocain  sufficiently  to  dull  the 
sensibility,  especially  of  the  iris,  and  a  general  anaesthetic 
is  then  required.  When  an  iridectomy  is  about  to  be  per- 
formed for  glaucoma,  it  is  well  to  have  the  eye  not  to  be 
operated  upon  under  the  influence  of  eserin,  as  ^vas  sug- 
gested by  Arlt,  in  order  to  diminish  the  risk  of  a  glauco- 
matous attack  in  it;  and  when  it  has  been  decided  to  em- 
ploy cocain,  which  answers  perfectly  in  the  less  congested 
forms  of  the  disease,  the  same  eye  should  have  its  sensi- 
bility diminished  by  the  instillation  of  a  weak  solution 
which  will  not  counteract  the  desired  miosis.  The  use  of 
eucain,  which  is  not  a  miotic,  though  it  may  cause  con- 
gestion, is  probably  attended  by  little  danger  of  produc- 
ing glaucoma.  Before  proceeding  to  the  operation,  the 
surgeon  will  ask  himself  what  it  is  which  he  wishes  to  ac- 
complish. We  have  already  seen  what  are  the  probable 
methods  of  cure  after  iridectomy,  and  the  usual  causes  of 
failure.  His  purpose,  then,  is  the  re-establishment  or  for- 
mation of  a  means  of  exit  for  the  intra-ocular  fluid,  and  his 
first  aim  should  be  to  open  the  filtration  angle  by  remov- 
ing the  iris  up  to  its  utmost  periphery.  This  he  can  do  in 
such  cases  as  have  not  lasted  sufficiently  long  for  firm  ad- 
hesion to  have  been  set  up  between  iris  and  cornea,  and 
where  the  iris  is  in  a  fairly  healthy  condition.  Where  the 
adhesion  has  become  secure  we  cannot  hope  for  good  re- 
sults, unless  by  the  formation  of  a  permanent  filtration 
tissue,  communicating  with  either  the  anterior  or  posterior 
chamber,  and  these,  as  we  have  seen,  when  successful, 
are  lined  by  atrophied  iris  or  ciliary  structure,  a  condition 
dangerous  for   the  future  health  of  the  eye;   and  yet,  as 
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Treacher  Collins  has  said   (1),  under  these  circumstances 
a  sclerotomy  producing  such  a  permanent  gap  would  give 
the  best  possible  results.     The  removal  of  a  portion  of  the 
iris  being  the  primary  object  the  surgeon  should  select  the 
upper  part,  because  there  the  coloboma  may  be  hidden  by 
the  lid ;  but  if  any  other  segment  of  the  iris  appears  likely 
to  give  a  better  result,  that  should  be  preferred,   and  this 
better  part  may  sometimes  be  recognized  by  the  shape  of  the 
pupil  which  is  apt  to  be  drawn  up  where  the  iritic  adhe- 
sion is  greatest,  as  well  as  by  the  ectropion  of  the  uveal 
pigment   and    the   shallowness   of    the  anterior  chamber, 
which  will  be  most  noticeable  in  a  like  position.      (Brailey 
2,   Treacher  Collins  3) .     The  incision   need   not  be   very 
peripheral,  and  the  corneo-scleral  junction  or  a  little  out- 
side of  it  will  do,  but  it  should  be  made  slowly  and  of  con- 
siderable length,  perhaps  one-fifth  of  the  circumference, 
to  give  sufficient  room  for  the  next  step  and   to  add  to  the 
chance  of  including  in  the  removed  portion  a  non- adher- 
ent part  of  the  iris.     The  choice  of  a  knife  will  vary  with 
the  predilection  of  the  operator,  but  on  the  whole,  a  nar- 
row Graefe  is  probably  the  best,  great  care  being  taken  in 
any  case  to  avoid  the  lens,  and  with  a  Graefe  not  to  saw 
upon   it   through   the    iris   with   the   back   of    the   knife. 
Treacher  Collins  (4)  has  shown  that  iridectomy  cicatrices 
are  always  oblique,  and  especially  so  when  a  keratome  is 
used.     In  23  eyes  examined  by  him,  only  two  incisions  had 
touched  the  ligamentum  pectinatum,   and  in  one  of  these 
the  lens  escaped  and  the  ciliary  body  prolapsed  next  day. 
In     none    was    Schlemm's    cana!    reached.      Most     were 
corneal  and  scleral  combined.      Experimentally  he  found 
that  an  incision  2  m.m.  from  the  cornea,  the  knife  cutting 
perpendicularly  out,  passes  through  the  central  part  of  the 
ligamentum  pectinatum,   and  in  absolute  glaucoma   also 
cuts  the  iris  at  puncture  and  counter-puncture  and  passes 
through  it  as  the  incision  is  completed.     Opposite  the  lig- 
amentum   pectinatum    the    anterior    ciliary     processes    lie 
close  behind  the  iris,  protecting  the  lens,  but  if  the  incis- 
ion be  made  here,  the  processes  will  prolapse.     It  must, 
therefore,  not  be  made  so  peripheral  as  the  spaces  of  Fon- 
tana. 

When  the  anterior  chamber  is  very  shallow  and  the 
globe  hard,  preliminary  posterior  sclerotomy,  as  practiced 
by  Priestley  Smith  and  others,  may  be  useful  in  diminish- 
ing the  risk  of   wounding  the  iris  and  lens,  and  of  intra- 
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ocular  hemorrhage.  When  a  Graefe's  knife  has  been  in- 
advertently passed  through  the  iris,  it  is  frequently  recom- 
mended that  the  incision  be  completed  as  usual,  but  this  is 
doubtful  wisdom,  as  a  divided  iris  cannot  be  removed  so 
completely  as  one  which  is  intact,  and  it  would  be  better 
to  withdraw  the  knife  to  be  re-entered,  either  immediately 
or  only  after  the  refilling  of  the  anterior  chamber,  according 
to  circumstances.  The  incision  having  been  completed 
very  slowly,  so  as  to  lessen  the  tension  as  gradually  as 
possible,  some  surgpons  like  to  allow  a  solution  of  cocaine 
to  enter  the  anterior  chamber  along  the  concavity  of  the 
curette  in  order  to  diminish  sensibility  in  the  iris.  The 
iris  forceps  should  then  be  passed  into  the  wound,  the  iris 
carefully  seized  close  to  its  pupillary  edge  and  as  far  to 
one  side  as  possible,  pulled  out,  snipped  vertically  on  the 
side  of  the  forceps  far  from  the  center  of  the  wound,  then 
by  passing  the  forceps  slowly,  but  firmly,  quite  to  the  other 
end  of  the  corneal  incision,  the  iris  is  torn  away  at  its  thin- 
nest part,  its  origin  from  the  ciliary  body,  and  not,  as  is 
sometimes  affirmed,  cut  by  the  sharp  edge  of  the  corneal 
wound.  This  operation  differs  in  essential  details  from  the 
usual  iridectomy,  in  which  the  iris  is  seized  and  snipped 
off,  with  the  necessary  result  that  a  piece  is  left  behind, 
and  Treacher  Collins  (5)  has  proposed  to  accentuate  this 
difference  by  resuscitating  for  it  the  old  term  "iridectome- 
dialysis."  The  tearing  away  of  the  iris  is  the  only  way  to 
remove  it  up  to  its  very  periphery,  and  is  attended  by  lit- 
tle or  no  more  hemorrhage  than  occurs  with  the  use  of  the 
scissors. 

The  edges  of  the  coloboma  of  the  iris  are,  if  necessary, 
now  replaced  with  a  spatula,  the  lens  being  carefully 
avoided,  and  the  eye,  or  better  at  first  both  eyes,  bound 
up.  Eserin  should  never  be  used  until  the  wounds  are 
healed  and  the  eye  has  quieted  down,  for  before  that  stage 
its  chief  action  is  to  irritate  with  considerable  probability 
of  the  production  of  iritis. 

The  full  effects  of  the  operation  on  vision  are  not  gener- 
ally apparent  until  some  time,  perhaps  two  or  three  weeks 
later,  when  the  wounded  surfaces  have  healed,  but  the 
amount  of  the  resulting  astigmatism  remains  indefinite  for 
a  longer  time,  owing  to  the  continual  contraction  of  the 
cicatrical  tissue.  When  both  eyes  are  glaucomatous,  the 
question  will  arise  as  to  the  wisdom  of  operating  upon 
them  at  the  same  time.     In  acute  cases,  in  which  it  is  im- 
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portant  to  reduce  tension  immediately,  this  should  certainly 
be  done,   trusting  to  careful  precautions  for  the  avoidance 
of  possible  accidents.     But  when  a  little  delay  can  make 
no  practical  difference,  and  where  other  circumstances  do 
not  interfere,  it  is  always  better  not  to  expose  both  eyes  to 
possible  risk  from  infection,  blows,  etc.     Schweigger  has 
said  (6)  :     "Experience   teaches   us   that   in   all   cases   of 
chronic  glaucoma,  it  is  advisable  to  operate  first  upon  the 
worse  eye,  even  if  it  be  absolutely  blind.     Should  this  be 
followed  by  the  normal  healing  process,  the  second  eye 
may  be  operated  upon   without  the  least   apprehension." 
This  may  be  good  advice  where  the  patient  is  certain  to 
submit  to  the  second  operation,  but  it  is  probable  that,  in 
spite  of  the  most  thorough  explanation,  the  first  would  de- 
ter a  certain  proportion  of  patients  from  another  operation. 
Nettleship  prefers  to  begin  on  the  better  eye  (7).     Again, 
we  may  well  inquire  whether  it  would  not  sometimes  be 
advisable  to  operate  on  a  perfectly  sound,  though  j^^'^dis- 
posed  eye,  whose  fellow  is  already  glaucomatous.     The  an- 
swer would   seem   to    depend   on   circumstances.     If   the 
patient  is  acquainted  with  the  premonitory  symptoms,  and 
is  within  easy  reach  of  a  reliable  surgeon,   the  sound  eye 
should  be  left  intact;    while  operation  should  be  consid- 
ered when  circumstances  point  to  a  serious  risk  of  con- 
firmed  glaucoma  before   relief  could   be   obtained.     And 
eserin  at  least,  should  always  be  within  the  patient's  easy 
reach.     Treacher  Collins  (8)  has  stated  his  belief  that  it  is 
sometimes  justifiable  to  make  an  iridectomy  for  preventive 
purposes,    and   quotes  v.    Graefe    (9)    as    asserting    that 
"glaucoma  simplex  affects  almost  without  exception  both 
eyes  successively."      Priestley  Smith   (10)   declares  that 
"in  the  large  majority  of  cases,  primary  glaucoma  is  a  bi- 
lateral affection,"  and  Nettleship  (11)  that  in  "something 
like  two-thirdo,  the  disease  is  sooneror later  symmetrical." 
Certain  accidents  are  liable  to  happen  during  or  after  an 
operation  for  glaucoma.     Intra-ocular  hemorrhage  is  one 
of  the  most  frequent,  and  may  have  disastrous  effects  upon 
the  tissues  of  the  eye.     The  blood  is  usually  absorbed  in 
six   or   eight   weeks,    but   owing    to   degenerative    tissue 
changes  and  too  slow  circulation  in   the  ocular  fluids,  it 
may   be   delayed  even  longer.     Glaucoma   malignum  has 
already  been  discussed.      Where  high  pressure  coexists 
with  a  weakened  zonule,  the  lens  is  in  danger  of  displace- 
ment on  the  escape  of  the  aqueous.     A  previously  clear 
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lens  may  be  found  when  close  examination  of  the  eye  is 
first  possible,  to  be  in  a  state  of  more  or  less  advanced 
cataract.  This  is  said  by  some  authorities  to  be  in  every 
case  the  result  of  contact  with  the  edge  or  back  of  the 
knife,  with  the  forceps,  or  the  spatula.  It  may  be  that 
this  statement  is  correct,  but  experience  justifies  one  in 
doubting  its  accuracy,  while  sudden  changes  in  ocular 
conditions  due  to  the  operation  might  theoretically  be  as 
capable  of  affecting  the  lens  as  say,  friction  on  it  through 
the  cornea,  which  is  usually  believed  to  possess  the  power 
of  ripening  cataract.  For  example,  it  is  to  the  writer's 
mind  very  doubtful  whether,  especially  in  advanced  age 
the  lens  is  capable  of  absorbing  its  normal  amount  of  nu- 
triment from  fluids  which,  while  the  scleral  incision  re- 
mains open,  pass  from  the  eye  nearly  as  soon  as  they  are 
formed,  and  besides  may  not  in  such  circumstances  remain 
of  their  usual  constitution.  We  have  already  seen  how 
Nicati  and  Greef  have  proved  important  changes  in  the 
aqueous  after  a  simple  puncture  of  the  anterior  chamber. 

In  no  inconsiderable  number  of  apparently  healthy 
senile  lenses  where  the  pupil  is  well  dilated  periphe- 
ral striae  may  be  found,  and  Zentmayer  and  Posey 
have  noted  lenticular  apacities  in  95  out  of  165  eyes 
suffering  from  simple  glaucoma,  or  about  60  per  cent.  Bull 
(12)  reports  that  iridectomy  materially  hastened  the 
growth  of  opacity  in  the  lenses  of  20  out  of  35  glaucoma- 
tous eyes  with  previous  peripheral  striae.  When  the  cap- 
sule is  actually  cut  or  ruptured,  and  the  lens,  absorbing 
fluid  begins  to  swell,  a  condition  arises  in  itself  liable  to 
cause  glaucoma,  and  very  different  from  that  in  which 
there  are  merely  a  few  striae  to  mark  the  approaching 
opacity.  In  the  former  case  the  eye  is  said  by  Fuchs  (13) 
to  be  almost  certainly  lost,  and  at  the  best  is  in  consider- 
able danger,  for  the  circumstances  are  anything  but  pro- 
pitious for  the  extraction  of  the  offending  lens- 
Anterior  Sclerotomy. 

In  Quaglino's  original  sclerotomy  the  scleral  incision 
was  made  continuous  from  end  to  end,  but  Wecker 
changed  this,  in  order  to  diminish  the  great  tendency  to 
iritie  prolapse,  by  leaving  a  bridge  of  tissue  uncut  and  his 
operation,  or  some  slight  modification  of  it,  is  the  one 
which  is  still  generally   in  use.      But  before  deciding  to 
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operate  it  should  always  be  ascertained  that  the  iris  will 
react  well  to  a  miotic,  under  whose  influence  it  should  very 
distinctly  be  at  the  time  of  the  operation.  Otherwise  the 
operation  should  be  avoided.  The  necessary  local  or  gen- 
eral anaesthetic  having  been  employed,  and  the  second 
eye  being  also  in  a  state  of  miosis,  and  if  cocain  be  em- 
ployed also  partially  insensible,  a  narrow  Graefe's  knife  is 
made  to  puncture,  as  if  for  cataract  extraction,  1  m.m.,  how- 
ever, behind  the  corneo- scleral  junction;  but  as  soon  as 
it  enters  the  aqueous  it  is,  on  account  of  the  shallow  an- 
terior chamber,  directed  upward,  so  as  to  follow  closely 
the  angle  of  the  anterior  chamber,  insinuating  itself  slowly 
around  to  a  point  on  the  other  side  of  the  globe  opposite 
the  puncture,  when  it  is  passed  through  the  sclera,  and 
with  a  sawing  motion  the  incision  is  slowly  made  at  the 
original  distance  from  the  cornea  till  a  piece  of  sclera  only 
some  3  m.m.  wide  is  left  uncut,  the  knife  being  then  with- 
drawn carefully  and  with  slight  pressure  forward,  in  order 
to  completely  evacuate  the  aqueous  humor.  A  subse- 
quent deviation  from  the  circular  in  the  form  of  the 
pupil  shoics  a  tendencii  to  a  prolapse  of  the  iris,  and 
if  it  occur  and  the  iris  cannot  be  gently  replaced 
with  a  spatula,  or  even  iris  forceps,  the  sclerotomy 
will  have  to  be  turned  into  an  iridectomy.  Es- 
erin  should  be  again  used,  both  eyes  bandaged,  and  an 
examination  for  prolapse  made  two  or  three  hours  later. 
The  patient  should  be  on  his  back  till  the  wound  is  fairly 
well  united.  Sometimes  a  second  sclerotomy,  or  a  scler- 
otomy following  an  iridectomy,  is  necessary,  and  it  is  then 
usually  made  directly  opposite  the  former  point;  while  in 
some  cases,  such  as  at  times  in  serous  iritis,  it  may  be  nec- 
essary to  repeat  the  operation  several  times,  in  which  case 
the  best  method  is  to  use  a  keratome,  making  a  single  in- 
cision on  each  occasion. 

Nicati's  Sclerotomy. 

Nicati  (14)  has  published  particulars  of  an  operation 
which  he  calls  sclero-irilonnj,  whose  object  is  to  "place  the 
posterior  chamber  in  direct  communication  with  the  meshes 
of  the  subconjunctival  areolar  tissue,  and  at  the  same  time 
modify  the  secretion  of  the  aqueous  humor  by  dividing  the 
nerves  of  the  iris;"  and  also,  he  adds  later,  to  "diminish 
the  reflex  contractions  of  the  tensor  muscle  of  the  cho- 
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roid,"   which   he  considers  bear  an  important  part  in  the 
production  and  regulation  of  the  ocular  tension.      "The 
puncture,  which  is  made  just  outside  the  cornea,   pene- 
trates the  iris  to  enter  the  posterior  chamber  where  the 
lens  is  avoided  by  means  of  a  carefully  calculated  proced- 
ure.    The  knife,  a  lancette  a  arret,  is  passed  under  a  fold 
of  the  conjunctiva  in  such  a  manner  as  to  insure  a  valvu- 
lar opening  at  a  tangent  to  the  cornea  and  perpendicular 
to  the  plane  of  the  iris."     He  sums  up  the  result  of  57  of 
these  operations  by  saying   (15)   that  (a)  "they  are  re- 
markably favorable  in  the  treatment  of  staphyloma  follow- 
ing necrosis  of  the  cornea,  and  especially  as  a  preventive 
measure  against  this  affection ;  and  (^^  )  that  the  result  is 
mediocre  in  ordinary  glaucoma,  on  account  of  the  tendency 
to  hyphaema,  and  because,  the    incision  being  perpendic- 
ular to  the  coverings  of  the  eye,  the  edges  of  the  wound 
are  not  separated  by  alternations  of  pressure,  as  they  are 
in  an  oblique  wound  formed  in  an  ordinary  sclerotomy. 
The  incision  tends,  consequently,  to  heal  quickly  without 
leaving    any  curative    fistula.''     In    1894  Nicati   (16)  as- 
serted that  this  remained  the  preventive  and  curative  op- 
eration for  cicatrical  staphyloma  of  the  cornea  and  cica- 
trical glaucoma.     This  operation    he   modified  for  use  in 
ordinary   spontaneous   glaucoma,    performing    it   with    a 
sharp,   narrow  knife.     "First  stage   (intruduction)  :     The 
blade,   edge  downward,  is  introduced  through  the  sclero- 
cornea  into  the  inferior  angle  of  the  anterior   chamber, 
placed  parallel  to  the  iris  in  a  horizontal  direction,  and 
finally   pushed   along  in  such  a  manner  as  to  pierce  the 
sclerotic  a  second  time,  beyond  which  counter-opening  the 
point  should  be  made  to  project  1  cm.      This  corresponds 
to  the  first  stage  of  Wecker's  sclerotomy.     Second  stage 
(rotation) — Giving  the  blade  a  quarter  turn,  it  is  placed 
perpendicularly  to  the  iris,  with  which  membrane  the  edge 
now  lies  in  close  contact.     By  this  maneuver  an  incision 
perpendicular  to  the  first   is  made  in  the  sclerotic  and  the 
aqueous  humor  escapes.     Third  stage   (extraction) — The 
blade  is  rapidly  withdrawn  in  the  same  plane,  as  in  the 
second  position.     In  doing  this  the  iris  is  divided  along  its 
line  of  attachment  to  an  equal  extent  to  the  contact  with 
the  edge  of  the  knife.     It  goes  without  saying,  that  care 
should  be  taken  to  remove  all  that  is  possible  of  the  blood 
poured  into  the  anterior  chamber  as  a  result  of  the  section 
of  the  iris.     As  far  as  that  is  concerned,  however,  the  de- 
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pending  portion  of  the  wound  favors  the  spontaneous 
evacuation  of  the  blood.  This  operation  fulfihs  the  indi- 
cation which  requires  that  the  scleral  wound  should  gape 
easily,  since  not  only  is  the  incision  not  perpendicular  to 
the  sclerotic,  but  by  the  second  step  of  the  operation  it  is 
transformed  into  a  genuine  V  shaped  flap,  a  form  of  wound 
that  insures  the  flow  of  the  aqueous  humor  better  than  any 
other.  The  operation  fulfills  also,  the  indication  of  divid- 
ing freely  the  nerves  of  the  iris,  constituting  a  thorough 
iridian  neurotomy,  which  is  capable  of  diminishing  the 
secretory  impulses  reflected  from  the  membrane.  It  obeys 
the  call  for  a  good  glaucoma  operation,  such  as  we  have 
established  it  to  be  in  a  physiological  aud  pathological 
study  of  the  glands  of  the  aqueous  humor."  (See  Nicati's 
theory) .  He  sums  up  this  procedure  by  saying,  that  it 
''becomes  the  operation  of  choice  for  spontaneous  glau- 
coma." Nicati  has  not  yet  published  his  results  by  this 
operation,  but  Monk  (17)  has  given  a  few  particulars  con- 
cerning them,  insufficient,  however,  to  enable  the  reader 
to  come  to  an  independent  conclusion  regarding  the  worth 
of  this  operation  as  compared  with  iridectomy.  The  num- 
ber of  operations  was  then  22,  and  included  acute,  chronic, 
primary,  and  secondary  cases.  "Experience  teaches  that 
care  should  be  taken  to  divide  the  iris  thoroughly,  and 
that  in  order  to  carry  out  this  object,  the  knife  should  not 
be  too  narrow.  It  is  even  permissible  to  ensure  the  sec- 
tion of  the  iris  by  a  few  backward  and  forward  movements 
of  the  knife  in  its  last  position,  just  before  withdrawal." 
The  second  scleriritomy,  according  to  Nicati,  has  limited 
the  value  of  iridectomy  to  cases  of  glaucoma  with  occlu- 
sion of  the  pupil. 

Knies'  Modified  Iridectomy. 

Knies  in  1893  (18)  reported  having  in  two  cases  cut  the 
base  of  the  iris  in  making  the  incision.  One  case  was  an- 
nular posterior  synechia,  and  the  other  primary  acute 
glaucoma.  Eserin  should  be  used  before  the  operation, 
and  a  Graefe  knife  should  be  employed.  One  should  cut 
slowly,  and  may  leave  a  bridge  of  sclera  or  conjunctiva. 
It  is  not  very  easy  on  account  of  possibly  wounding  the 
lens  or  zonule;  "but  the  anterior  chamber  is  shallow  and 
at  first — at  least — the  lens  is  not  pushed  forward  to  a  cor- 
responding extent."      Priestley  Smith  says   "advance  of 
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the  iris  depends  on  the  position  of  the  lens,"  this  opera- 
tion being  therefore  dangerous.  Knies  calls  it  irido-scler- 
otomy. 

As  has  been  said,  Treacher  Collins,  in  1891,  had  already 
advocated  the  incision  of  the  base  of  the  iris  with  the  ob- 
ject of  opening  up  a  new  exit  from  the  anterior  chamber, 
in  certain  cases  in  which  iris  and  cornea  are  adherent  (19) . 
The  following,  written  by  him  at  the  same  time,  may  ad- 
vantageously be  read  in  this  connection:  "If  the  root  of 
the  iris  has  become  adherent  to  the  cornea  over  the  region 
of  the  ligamentum  pectinatum,  as  so  often  is  the  case  in 
chronic  glaucoma,  then,  if  an  incision  passes  across  the 
ligamentum  pectinatum,  the  iris  r  ust  necessarily  be 
wounded;  and  if  the  root,  as  is  not  unusual,  is  atrophied 
as  well  as  adherent,  it  would  be  almost  impossible  to  wound 
it  without  penetrating  it.  That,  in  iridectomy,  incisions 
situated  internal  to  the  commencement  of  the  ligamentum 
pectinatum,  and  made  with  either  a  Graefe's  knife  or  a 
keratome,  divide  the  root  of  the  iris  is  shown  by  (certain) 
cases,  in  both  of  which  there  was  a  wound  in  the  lens  cap- 
sule, opposite  the  incision  in  the  sclero-corneal  tissue.  If, 
in  making  a  sclerotomy  incision,  the  knife  passes  into  the 
posterior  chamber  opposite  the  ligamentum  pectinatum, 
there  is  less  likelihood  of  its  wounding  the  lens  than  if  it 
enter  less  peripherally,  for  the  anterior  of  the  ciliary  pro- 
cesses are  immediately  behind  the  iris  in  this  region  and 
serve  to  protect  the  lens.  Moreover,  the  lens  does  not  ex- 
tend as  far  outward  as  the  commencement  of  the  ligamen- 
tum pectinatum." 

Vincentiis'  Operation. 

The  following  operation  had  been  employed  by  Vincen- 
tiis (20)  in  various  forms  of  glaucoma  more  than  70  times, 
and  by  his  assistants  10  times.  He  says:  "I  propose  to 
execute  simple  separation  of  iris  from  cornea  at  the  angle 
of  the  anterior  chamber  by  the  aid  of  an  instrument  whose 
use  is  limited  to  the  unplaiting  of  tissue,  or  to  disengage- 
ment or  even  tearing  at  the  iritic  angle.  What  I  can  as- 
sert is  that  I  have  performed  the  said  operation  4  times  in 
absolute  glaucoma,  and  4  times  I  have  obtained  a  result 
truly  marvellous,  because,  without  any  irritative  symptom 
having  ever  shown  itself,  except  a  slight  injection  of  the 
episcleral  tissues,  as  one  observes  it  after  the  incision  of  the 
tissue  of  the  iritic  angle,  the  ocular  tension  has  fallen  at 
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the  end  of  24  hours  to  the  normal  state,  and  there  remained 
durina:  more  than  the  week  during  which  the  patient  con- 
tinued under  our  observation.  The  instrument  with  which 
I  have  practised  this  disengagement  of  the  angle  of  the 
anterior  chamber  is  analogous  to  that  with  which  I  make 
the  incision  of  the  iritic  angle,*  as  well  regarding  the  size 
of  the  blade,  which  is  proportionate  to  its  cutting  end,  as 
the  slightly  oval  form  of  that  end.'"  It  somewhat  resembles 
a  small  crochet  needle,  blunt  at  its  convexity  and  sharp  at 
the  end  of  its  concavity.  It  is  so  made  that  "when  the 
instrument  has  penetrated  through  the  sclera  1.5  m.m. 
from  the  corneo-scleral  border  and  has  entered  the  anter- 
ior chamber  from  whatever  direction  one  reaches  with  it 
the  iritic  angle,  with  the  point  in  front,  or  behind  which  is 
preferable,  it  will  always  be  the  convex  part  which  will 
find  itself  in  contact  with  the  iritic  angle.'"  The  pressure 
on  the  angle  draws  away  the  pupil  to  that  side  and  indi- 
cates the  amount  of  force  employed.  Vincentiis  believes 
that  iridectomy  will  remain  the  operation  in  acute  glau- 
coma, for  by  it  one  can  obtain  the  most  extensive  modifica- 
tions in  the  tissue  of  the  iritic  angle,  which,  on  account  of 
the  correal  opacity  and  of  the  narrowing  of  the  anterior 
chamber,  can  be  directly  produced  by  neither  the  incision 
of  the  tissue  of  the  iritic  angle  nor  by  sclerotomy. 

To  diminish  high  tension  Vincentiis  would  place  in  the 
first  rank  iredectomy,  then  incision  of  the  iritic  angle,  and 
then  sclerotomy.  He  would  put  his  operation  in  the  place 
of  sclerotomy  wherever  the  latter  is  now  used,  for,  besides 
its  better  results,  it  shows  a  greater  regard  for  the  ocular 
tissues,  the  permanent  integrity  of  the  anterior  chamber, 
and  the  absence  of  all  immediate  alteration  in  the  equili- 
brium of  the  ocular  tension,  with  all  the  useful  results 
which  flow  from  that. 

Extraction  of  the  Lens. 

MacKenzie  (21)  found  that  extraction  of  the  lens  was 
sometimes  of  use,  but  he  did  not  recommend  it  for  general 
adoption,  because  he  had  seen  such  violent  inflammation 
follow. 

Rheindorf  (22)  wrote  a  paper  advising  this  operation  in 
malignant  glaucoma,  and  added  an  incision  into  the  "vit- 
reous depression;"  he  also  advised  its  adoption  in  cases 

*A  diagram  of  this  is  given  by  Vincentiis''  first  assistant,  Ugo 
Tailor,  on  page  4  of  his  paper  "Sulla  Incisionedell  'Angulo  Irideo," 
Napoli.  Tipografia  Angelo  Traui.  Strada  Medina,  25,  1891. 
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where  iridectomy  and  sclerotomy  had  had  no  good  results, 
as  well  as  in  absolute  cases  in  place  of  enucleation.  In 
reply  to  the  criticism  that  one  cannot  remove  the  lens  in 
glaucoma  with  benefit  to  vision,  he  replied  that  the  pros- 
pects for  the  eye  are  improved  by  this  procedure,  (A) 
when  after  iridectomy  the  anterior  chamber  is  not  reformed, 
(  a  )m  acute  cases  relatively  soon  after,  and  (  />  y)  in  chronic 
inflammatory  and  simple  cases  when  the  vision  falls  in 
the  course  of  a  few  days;  (B)  when  after  iridectomy  the 
anterior  chamber  reforms,  but  the  vision  further  decreases; 
(  O  in  absolute  glaucoma  instead  of  enucleation.  In  40 
operations  he  had  never  seen  intra-ocular  haemorrhage. 
On  this  subject  Xettleship  (23),  who  considered  malignant 
glaucoma  to  be  sometimes  due  to  a  weak  suspensory  liga- 
ment allowing  the  lens  to  become  dislocated  forward, 
thought  that  if  it  were  not  that  in  these  cases  the  vessels 
are  also  generally  so  unsound  as  to  be  liable  to  rupture, 
the  best  treatment  would  be  extraction  of  the  lens  in  its 
capsule,  and  even  with  that  risk  it  might  sometimes  be  a 
good  operation.  From  the  importance  which  Priestley 
Smith  has  attached  to  the  lens  in  the  pathology  of  glau- 
coma one  would  expect  him  to  advocate  its  removal  in  the 
capsule  in  certain  cases,  but  he  says  (24),  "the  practical 
surgeon  would  shrink  from  attempting  an  extraction  under 
such  circumstances.  The  lens  being  healthy  and  some- 
times disproportionately  large,  would  demand  a  larger  in- 
cision than  is  required  for  the  cataractous  lenses  which  v  e 
commonly  extract,  and  it  would  separate  from  its  attach- 
ments with  greater  difficulty." 

When  the  lens  has  to  be  removed  on  account  of  cataract, 
there  being  reason  to  believe  that  there  is  a  sufficiently 
healthy  condition  of  the  fundus,  it  is  probably  best  to  re- 
duce tension  first  by  an  iridectomy  and  extract  some  weeks 
later. 

Intra-Ocular  Myotomy  or  Hypr  scleral  Cyclotomy. 

This  operation  was  performed  on  the  supposition  that 
cramp  of  the  ciliary  muscle  caused  a  stasis  in  the  intra- 
ocular blood  circulation.  It  was  employed  by  Hancock  in 
1860,  Heiberg  in  1862,  Pritchard  in  1871,  and  Ortowski  in 
1872  (25).  Hancock  inserted  Beer's  knife  at  the  outer 
lower  scleral  border  and  passed  it  down  and  back  till  the 
sclera  showed  a  3  m.  m.  section;  or,  after  inserting  it  at 
the  limbus  and  through  the  angle  of  the  anterior  chamber 
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the  muscle  was  cut  "with  the  lens  on  one  side  and  the 
sclera  on  the  other  side  of  the  knife"  (26).  Autopsies 
showed  that  many  of  these  incisions  had  divided  a  part 
only  of  the  muscle. 

Ciliary  Punctures. 

The  object  being  not  the  division  of  the  muscle,  but 
rather  to  open  the  aqueous  and  vitreous  chamber  at  the  same 
time,  have  occasionally  been  employed  with  more  or  less 
success.  Their  action  on  tension,  unless  by  the  possible 
displacement  of  the  ins  in  recent  cases,  or  by  the  danger- 
ous inclusion  of  iris  and  ciliary  process  in  the  wound,  must 
be  less  lasting  than  that  of  iridectomy,  and  for  these  rea- 
sons it  is  not  an  operation  to  be  recommended. 

Excision  of  the  Nasal  Nerves. 

On  the  ground  of  Bonders'  hypothesis,  that  glaucoma  is 
due  to  a  neurosis  affecting  secretion,  Badal  and  Lagrange 
(27)  stretched  and  excised  the  infra-trochlear  branch  of 
the  filth  nerve,  and  asserted  that  the  results  were  reduc- 
tion of  pain  and  tension,  with  improvement,  even  in  cases 
in  which  iridectomy  and  sclerotomy  had  been  of  no  ser- 
vice. The  practice,  however,  seems  to  have  fallen,  as 
might  be  expected,  into  complete  disuetude. 

Enuc'eation,    Evisceration,    and   Optico=Ciliary  Neurotomy 
or  Neurectomy. 

Instead  of  removing  the  globe  in  cases  where  the  eye  is 
both  blind  and  painful,  the  surgeon  sometimes  prefers  to 
eviscerate,  by  remo\ing  the  cornea  and  then  cleaning  out 
the  entire  contents  of  the  sclera,  which  is  left  free  of  any 
signs  of  uvea.  An  artificial  glass  or  silver  vitreous  (Mule) 
is  sometimes  placed  within  the  sclera  before  it  is  sewn  up. 
Or,  the  globe  having  been  removed,  the  ball  has  some- 
times been  sewn  up  in  Tenon's  capsule.  All  of  these  oper- 
ations are  superior  to  enucleation,  so  far  as  a  movable 
foundation  for  an  artificial  eye  is  concerned,  but  the  for- 
mer cause  a  more  prolonged  and  painful  convalescence. 
From  cosmetic  considerations,  optico-ciliary  neurotomy  or 
neurectomy,  sometimes  replaces  enucleation.  The  con- 
junctiva having  been  divided  over  the  internal  or  exter- 
nal rectus,  the  muscle  is  seized  and  divided  a  few  m.m. 
from  the  globe,  after  having  been  secure!  on  the  distal 
side  of  the  point  of  section  by  needle  and  thread.  The  op- 
tic nerve  is  then  divided  as  far  from  the  globe  as  possible, 
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the  eyeball  is  rotated  so  that  the  remains  of  the  nerve 
and  all  the  tissue  on  its  posterior  surface  may  be  cut  down 
close  to  the  sclera.  The  eye  is  then  replaced  and  the  mus- 
cles sutured.  This  operation  does  not  always  prevent  the 
return  of  pain  in  glaucomatous  eyes.  In  two  eyes,  each 
removed  for  pain,  two  years  after  optico- ciliary  neurotomy, 
Treacher  Collins  (28)  found  extreme  atrophy  of  the  uveal 
tract  and  retina,  but  less  marked  in  front  of,  than  behind, 
the  equator.     The  lenses  were  clear. 

An  eminent  London  ophthalmic  surgeon  has  informed 
me  that  he  has  in  several  cases  of  blind  glaucomatous  eyes 
scraped  back  all  the  iris,  and  even  the  ciliary  body,  from 
proximity  to  the  cornea,  and  left  them,  with  the  result  that 
the  tension  lias  fallen  to  normal  and  the  pain  has  disap- 
peared. 

It  is  erroneously  held  by  some  surgeons  that  a  glauco- 
matous eye  cannot  give  rise  to  sympathetic  ophthalmia, 
because  the  channels  at  the  back  of  the  eye  are  closed. 
Even  if  that  were  true,  conditions  may  be  altered  when 
the  tension  has  become  normal  after  operation,  and  sym- 
pathetic ophthalmia  is  not  unknown  in  glaucomatous  eyes, 
even  after  optico -ciliary  neurectomy  and  evisceration  (29). 
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MULES'  OPERATION  FOR  ARTIFICIAL  EYE.* 
By  Frank  Allport,  M.  D. 

minneapolis, 

PROFESSOR    CLINICAL     OPHTHALMOLOGY     AND     OTOLOGY.    MINNESOTA 
STATE   UNIVERSITY,    ETC. 

The  cosmetic  effect  following  ordinary  eyeball  enucle- 
ations with  subsequent  artificial  shell  insertions  is  un- 
questionably bad.  Amongst  the  obscure  laboring  classes 
such  mutilations  may  possibly  be  endured  with  equanimity, 
but  with  those  whose  existence  is  passed  among  higher 
business  and  social  avenues,  personal  appearance  can- 
not be  ignored. 

The  employer  seeking  office  assistance,  will  prefer  a 
man  with  two  normal  visual  organs,  rather  than  an  indi- 
vidual possessing  a  hollow  socket,  imperfectly  filled  by  an 
immovable  glass  eye. 

Young  men  with  a  fixed  and  implacable  stare,  emana- 
ting from  an  artificial  shell,  will  fin  i  the  pathway  to  mat- 
rimony considerably  obstructed,  as  modern  women  object 
to  such  uncompromising  observation,  and  would  not  relish 
the  scrutiny  of  that  calm,  stony  eye  from  across  the  table, 
while  the  other  is  perhaps  bent  upon  an  analysis  of  the 
soup.  She  would  consider  that  a  mean  advantage  had 
been  taken  if  her  husband  always  had  an  eye  to  spare,  as 
t  were,  with  which  to  watch  her  little  peccadillas,  and 
although  the  glassy  character  of  o)ie  of  them  might  be  well 
understood,  she  could  not  always  remember  which  one  it  was 
thus  producing  an  unpleasant  sensation  of  constant  sur- 
A^eillance.  The  marital  aspirations  of  the  giassed-eyed 
young  man  must,  therefore,  be  curbed,  unless  perchance 
his  affections  can  be  concentrated  upon  a  damsel  with  a 
cork  leg,  hirsution  countenance,  or  other  pathological  ac- 
complishment, inducing  a  humble  and  servile  disposition 
with  limited  matrimonial  expectations,  who,  having  per- 
haps arrived  at  discretionary  years,  sees  m  him  her  fad- 
ing hope,  and  would  eagerly  seal  the  contract  were  he 
glass-eyed,  red-headed  and  knock-kneed. 

*  Read  by  title  at  the  Western  Ophtlialmological,  Otologieal,  Lar- 
yugologieal  and  Rhinological  Association,  held  at  St.  Louis,  April 
6th,  1897. 
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The  young  lady  also  finds  that  in  spite  of  otherwise  ex- 
ceptional physical  and  mental  charms,  her  wares  are 
placed  upon  a  falling  market  if  she  be  handicapped  by  a 
removable  eye.  Her  husband's  feelings  will  suffer  much 
disquietude  in  seeing  that  lustrous  orb,  into  which  he  has 
gazed  so  many  times  with  admiration  and  emotion,  repos- 
ing with  nocturnal  regularity  in  a  tumbler  of  water.  De- 
cidedly, then,  the  loss  of  an  eyeball  is  a  most  unfortunate 
episode  in  one's  life,  and  it  becomes  us  as  modern  oph- 
thalmological  surgeons  to  mitigate  its  severity  and  lighten 
its  burden  as  much  as  possible,  and  it  shall  be  the  object 
of  this  paper  to  cordially  endorse  a  procedure  taking  many 
steps  in  the  right  direction. 

The  absolute  and  uncompromising  enucleation  or  extir- 
pation operation  is  still  employed  by  most  surgeons.  In 
this  procedure,  the  entire  eyeball  is  ruthlessly  obliterated, 
and  its  motor  functions  destroyed,  leaving  only  a  great 
hollow  space  to  mark  the  site  of  devastation.  Into  this 
socket  an  artificial  shell  is  subsequently  inserted  which, 
being  in  contact  with  no  supporting  or  abutting  surfaces 
except  the  lids  and  orbital  floor,  naturally  sinks  from 
prominence,  but  becomes  conspicuous  from  its  immobility, 
staring,  expressionless  appearance,  and  the  deep  charac- 
teristic sulcus  just  under  the  orbital  ridge. 

The  retraction  of  the  artificial  shell  into  the  ample  socket 
prevents  apposition  between  it  and  the  canaliculi,  which  is 
essential  to  proper  lachrymal  drainage  by  capillary  at- 
traction, thus  inducing  a  repulsive  overflow  of  tears,  an 
excoriated  cheek,  and  the  frequent  use  of  the  handker- 
chief. In  short,  the  insertion  of  an  artificial  eye  after 
complete  enucleation,  rarely  more  than  mitigates  the  per- 
sonal appearance  and  in  case  better  results  are  apparent, 
inspection  will  usually  reveal  an  atrophied  globe  partially 
filling  the  socket.  Evisceration  was  proposed  for  cosmet- 
ical  purposes,  and  the  little  nubular  stump  dots  enhance 
the  protuberance  and  mobility  of  the  shell,  in  spite  of  the 
unnatural  position  and  adhesive  condition  of  the  motor 
muscles;  but  the  frequent  occurrence  of  sympathetic  oph- 
thalmia and  dangerous  reaction  has  caused  the  operation 
to  be  abandoned  by  most  surgeons. 

It  is  in  view  of  the  repulsive  deformity  following  enucle- 
ation and  the  but  slightly  improved  personal  appearance 
following  eviseration,  together  with  its  unfortunate  statis- 
tics, that  has  induced  me  to  overcome  a  prejudice  and  ex- 
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periment  with  the  operation  devised  some  years  ago  by 
♦Mr.  Mules  of  England.  This  operation  fell  into  disrepute 
after  a  short  probationary  period,  owing  to  a  natural  dis- 
inclination to  the  retention  of  a  foreign  body  in  the  scleral 
cavity,  the  frequent  occurrence  of  severe  reaction  and  the 
occasional  ejection  of  the  glass  ball  from  excessive  size, 
or  imper  ect  suturing.  These  objections  have  largely  dis- 
appeared, however,  with  added  experience  and  thorough 
asepsis,  and  I  am  confident  "that  a  fair  trial  will  establish 
its  value. 

The  strictest  aseptic  precautions  have  been  maintained 
in  all  my  operations  which  is,  of  course,  more  than  usually 
necessary,  and  I  have  been  assisted  by  my  associate.  Dr. 
Fiank  C.  Todd.  The  details  of  the  operation  are  as  fol- 
lows: 


mules'  globes 


INSTRUMENT  FOR  SCRAPING  THE  INTERIOR  OF  THE  GLOBE. 


lESTRUMENT  FOR  HANDLING  MULES'  GLASS  GLOBES. 

First,  the  ocular  conjunctiva  is  freed  from  the  sclera,  from 
the  cornea  toward  the  equator  of  the  eyeball.  The  cornea 
is  removed  with  knife  and  scissors,  contents  of  the  globe 
scooped  out,  great  pains  being  taken  to  thoroughly  scrape 
the  sclera,  that  no  choroidal  or  uveal  remnants  remain  to 
serve  as  a  focus  for  subsequent  irritation.  The  optic 
papilla  is  also  scraped  down  to  a  level  with  the  surround- 
ing sclera  in  order  to  do  away  with  the  danger  of  irritation 
by  pressure  of  the  glass  globe  upon  the  delicate  nerve 
fibers.  The  slightly  elevated  scleral  border  of  the  sclero- 
corneal  junction  should  be  smoothed  off,  when  the  opening 
may  now  be  enlarged  vertically,  and  the  edges  so  trimmed 
that  they  will  come  together  nicely  after  the  sphere  has 
been  inserted. 

The  next  step  is  to  stop  the  hemorrhage,  and  this  I  con- 
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sider  of  importance,  although  I  noted  that  Buller  of  Mont- 
real paid  to  it  but  little  attention.  This  is  accomplished 
by  hot  bichloride  tampons  inserted  into  the  scleral  sac. 
After  hemorrhage  has  ceased  the  sclera  is  carefully  in- 
spected, to  ascertain  if  it  is  perfectly  clean,  when  iodoform 
tampons  are  placed  in  the  cavity  once  or  twice,  after 
which  the  scleral  surface  will  be  smooth  and  dry  and 
ready  for  the  insertion  of  a  Mules'  hollow  glass  globe. 

Several  small  globes  of  varying  sizes  and  made  aseptic 
should  be  ready  for  use,  and  from  these  one  is  selected 
which  will  fill  out  the  orbit  and  be  of  sufficient  size  to 
communicate  motion  to  the  artificial  eye  to  be  subse- 
quently used,  but  small  enough  to  allow  for  the  inevitable 
inflammation,  swelling  and  shrinkage,  which  will  surely 
follow. 

The  sclera  is  now  brought  together  vertically  over  the 
glass  globe  with  five  or  six  sutures  of  catgut  or  silk,  which 
are  allowed  to  permanently  remain.  The  conjuctiva  is 
then  sutured  horizontally,  which  sutures  are  either  re- 
moved in  about  a  week  or  allowed  to  come  out  of  them- 
selves. A  dressing  of  iodoform  and  cotton  kept  saturated 
with  an  aseptic,  antiphlogistic  lotion  recommended  by  L. 
Webster  Fox,  of  Philadelphia,  consisting  chiefly  of  lead, 
opium  and  arnica,  is  then  applied,  and  the  patient  re- 
quired to  rest  quietly  in  bed.  Both  eyes  should  be  band- 
aged. The  reaction  following  is  sometimes  enormous,  but 
persistence  in  the  use  of  the  lotion,  which  may  be  iced  if 
the  swelling  is  severe,  will  in  from  one  to  two  weeks  bring 
about  a  favorable  result. 

The  formula  for  the  lotion  which  I  have  used  and  found 
efficient,  is  as  follows  : 

R  Tr.  Opii, 

Tr,  Arnica.     ' 

Tr.  Belladonna  aa 5  ii 

Aqua  camphor §  i. 

Aqua  plumbi 5  vi. 

M.         Aqua  destill,  ad,  q,  s §  iv, 

Mr.  Mules'  instrument  for  catching  the  glass  globe  and 
inserting  it  within  the  scleral  sac  is  useful,  but  not  essen- 
tial, as  one's  fingers  answer  the  purpose.  The  same  may 
be  said  of  the  shovel-shaped  curette  for  intra-scleral 
scraping,  as  the  same  procedure  can  be  efficiently  accom- 
plished by  almost  any  good  sized  curette. 

In  about  a  month  an  arttficial  shell  may  be  fitted,  and 
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the  cases  before  you  illustrate  the  superiority  of  the  Mules 
operation  over  any  other. 


MRS.  K.      TUBERCULAR  IRITIS.      LEFT  EYE  REMOVED. 


MR.  J.      SUPPURATIVE  IRITIS.      RIGHT  EYE  REMOVED. 

The  appearance  is  natural;  the  eye  has  expression  and 
good  motion ;  the  orbital  cavity  is  well  filled  out,  and  the 
annoying  and  repulsive  lachrymation  noticed  after  other 
operations  is  not  present,  owing  to  the  juxtaposition  of  the 
artificial  eyeball  and  the  puncta. 

I  would  not  hesitate  to  use  this  method  in  a  suppurating 
case,  and  consider  it  a  great  and  humane  advance  in  oph- 
thalmic surgery, 

602  Nicollet  ave. 


THE    TARSAL    FORM    OF    SPRING    CATARRH.      A 

CLINICAL,  ANATOMICAL,  PATHOLOGICAL 

AND  THERAPEUTICAL  STUDY. 

By  Dr.  Darier,  of  Paris. 

TRANSLATED  BY  DR.   R.  A.  MACARTHUR,  OF  CHICAGO. 
I. 

Historical. — In  the  classichl  treatise  of  v.  Graefe  and 
Saemisch,  in  which  spring  catarrh  is  for  the  first  time  de- 
scribed by  Saemisch  himself,  no  mention  is  made  of  the 
changes  that  take  place  in  the  tarsal  conjunctiva. 

Raymond  de  Furin  was  the  first  to  draw  attention  to  the 
complications  of  spring  catarrh,  but  it  is  Horner,  especi- 
ally, who  has  studied  with  the  greatest  care  those  which 
affect  the  palpebral  conjunctiva.  He  pointed  out  that  in 
almost  all  cases  of  spring  catarrh,  characterized  by  peri- 
corneal changes  (9  cases  out  of  10) ,  there  is  found  a  pa- 
pillary hypertrophy  of  the  conjunctiva  of  the  upper  lid. 

Following  him,  many  authors  have  described  the  "tar- 
sal" form  of  spring  catarrh,  and  yet  it  is  very  imperfectly 
known  and  is  constantly  being  confounded  with  "conjunc- 
tivitis granulosa,"  especially  those  cases  in  which  there 
is  a  complete  absence  of  peri-corneal  changes.  These 
cases  are  not  so  rare  as  is  oelieved,  and  for  my  part  I  can 
say  that  if  the  "peri-corneal"  form  is  rarely  met  without 
some  papillary  hypertrophy  of  the  conjunctiva,  the  oppo- 
site is  not  true,  and  the  "tarsal"  form  is  frequently  seen 
without  any  peri-corneal  nodules. 

It  is  to  this  exclusively  tarsal  form  of  the  disease  that  it 
is  necessary  to  direct  the  attention  of  the  ophthalmological 
world  on  account  of  the  errors  in  diagnosis  that  are  being 
committed  daily.  I  have  not  yet  had  a  case  of  this  kind 
that  has  not  been  taken  for  a  trachoma  by  several  compe- 
tent confreres. 

Recently  H.  Gradle,*  of  Chicago,  has  also  called  atten- 
tention  to  the  same  fact.     He  reports  12  cases  in  which 

*"The  Palpebral  Form  of  Spring  Catarrh.'''  Archives  of  Ophthal- 
mology, XXIV. 
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only  1  presented  very  small  peri-corneal  nodules.  Almost 
all  these  cases  had  been  diagnosed  as  trachoma  by  the 
majority  of  ophthalmic  surgeons  who  had  been  previously 
consulted.  Two  years  before  I  knew  of  the  works  of 
Horner  and  Raymond  I  had  pointed  out  the  difference  that 
obtains  between  the  granulations  of  trachoma  and  the 
changes  that  occur  in  the  tarsal  conjunctiva  in  spring 
catarrh.  In  the  acute  stage  of  trachoma  the  granula- 
tions are  characterized  more  by  their  contents,  which  are 
seen,  as  it  were,  by  their  transparency,  than  by  their  pa- 
pillary hypertrophy ;  they  become  solid  and  hard  only  by 
subsequent  hypertrophy  of  the  connective  tissue,  which 
only  supervenes  slowly,  while  from  its  commencement  the 
tarsal  form  of  spring  catarrh  is  characterized  by  a  dense 
and  hard  papillomatous  hypertrophy,  which  never  shows 
even  the  slightest  or  smallest  center  of  softening  or  break- 
ing down. 

A  single  point  only  of  resemblance  could  exist  between  these 
two  affections;  that  is,  they  both  appear  to  be  due  to  a 
specific  infection.  Unfortunately  the  researches  which  I 
have  undertaken,  or  had  made  for  me,  to  discover  the 
^micro-organism  have  yielded  no  more  result  than  those 
undertaken  in  trachoma.  The  histological  examination 
undertaken  by  the  authors  occupied  in  this  reseach  has 
not  succeeded  in  convincing  the  partisans  of  that  view  of 
the  identity  of  the  two  affections.  Having  had  an  oppor- 
tunity lately  of  seeing  an  extremely  well  marked  case  of 
spring  catarrh,  I  excised  nearly  all  the  diseased  spots,  and 
have  asked  H.  Villard,  of  Montpelier,  to  make  a  micro- 
scopical examination  of  them  for  me,  No  one,  after  his 
remarkable  investigations  upon  strabismus,  is  better  qual- 
ified to  make  a  differential  diagnosis  between  the  two  dis- 
eases by  a  microscopical  examination.  The  result  of  his 
careful  investigations  has  fully  justified  our  foresight. 
For  the  rest,  we  publish  in  extenso  the  note  which  he  had 
the  goodness  to  send  us,  and  thank  him  here  for  it  sin- 
cerely. 

II. 

A  confrere  in  the  province  in  August,  1896,  sent  me  a 
patient  with  the  diagnosis  reached  by  him  and  four  other 
oculists  of  "conjunctivitis  granulosa,"  which  yielded  to 
none  of  the  usual  methods  of  treatment — silver  nitrate, 
copper  sulphate,  and  even  expression  and  grattage.      I 
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had  hardly  everted  the  upper  lid  when  I  recognized  the 
so-called  trachoma  as  a  most  typical  and  characteristic 
case  of  the  tarsal  variety  of  spring  catarrh.  I  understood 
then  why  treatment  by  active  caustics  had  produced  no 
favorable  result;  perhaps  the  therapeusis  adopted  had 
caused  an  exaggeration  in  the  development  of  the  con- 
junctival papillae.  The  condition  of  the  patient  was  as 
follows : 

L.  Abbe,  C:  robust;  no  evidences  of  tuberculosis  or  syphilis:  of 
nervous  temperament:  the  eyes,  which  usually  were  widely  open, 
are  today  half  closed.  The  upper  lid  dropped  almost  to  the  middle 
of  the  papillary  space.  The  lashes  are  not  at  all  misdirected.  The 
lid  is  thickened,  heav3',  and  as  if  formed  of  two  layers  of  lardaceous 
semi-transparent  tissues — so  that  one  would  think  at  first  that  the 
lid  did  not  touch  the  si;rface  of  the  cornea.  '  The  eye  weeps  a  little, 
is  bright,  slightly  intolerant  of  the  light,  and  with  a  slight  hyper- 
semiii  of  a  dull  red  color,  quite  different  from  that  which  we  see  in 
trachoma.  It  would  seem  as  if  the  bulbar  conjunctiva  had  been 
smeared  with  oil.  The  cornea  presents  no  changes.  There  is  a 
slight  peri-corneal  hypersemia,  slightly  more  marked  in  the  hori- 
zontal diameter.  At  the  inner  canthus,  near  the  succulent  and 
lardaceous  caruncle,  is  a  muco-purulent  collection,  which  the  tears 
wash  out  with  long  filaments.  On  eversion  of  the  upper  lid  the 
whole  tarsal  surface  is  exposed,  the  appeai-ance  of  which  is  so 
characteristic  that  any  hesitation  is  impossible.  If  the  diagnosis  of 
trachoma  has  been  reached  previously  it  cannot  be  maintained 
today. 

This  surface  smooth,  shining,  almost  gelatinous,  which  increases 
unifoi-mly  the  thickness  of  the  tarsal  cartilage  and  which  ceases 
abruptly  at  its  edges,  presents  only  a  very  feeble  resemblance  to  the 
irregular,  papillomatous,  granular  surface  of  a  trachomatous  con- 
junctiva. And  what  is  of  prime  importance,  the  mucous  membrane 
of  the  fornices  presents  no  changes:  it  is  rarely  ever  thickened  and 
roughened,  while  the  site  of  election  for  the  granulations  is  j^«r 
exceUance,  the  bottom  of  the  former.  By  its  situation  alone  one 
could  say  that  the  tarsal  cartilage  is  the  exclusive  site  of  the  patho- 
logical process.  In  fact,  if  the  diseased  tissue  is  incised  the  sensa- 
tion of  cutting  through  a  dense,  hard  and  cartilaginous  tissue  is  felt. 
Quite  different  is  the  sensation  produced  by  an  incision  into  a 
trachomatous  tissue,  in  which  are  felt  points  with  softened  cf>ntents 
between  fibrous  bands. 

What  confounds  this  form  of  spring  catarrh  with  trachoma 
is  the  split  and  cracked  appearance  which  gives  the  im- 
pression that  the  large  number  of  granulations  compressed 
by  and  crowded  against  each  other  have  been  able  to 
stamp  upon  the  morbid  process  a  special  form  as  we  see  it 
in  the  appearance  at  this  point. 

In  a  case  which  has  had  a  variety  of  treatment,  surgical 
and  otherwise,  it  is  impossible  to  adopt  any  treatment  that 
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will  bring  about  a  cure,  except  after  a  considerable  lapse 
of  time. 

Mons.  C.  could  only  arrange  for  a  month's  vacation;  I 
therefore  decided  upon  the  total  removal  of  the  diseased 
tissue.  The  pain  occasioned  by  the  first  attempts  at  re- 
moval without  cocain  only  allowed  small  strips  of  the 
tissue  to  be  moved.  The  patient  was  then  chloroformed, 
and  with  a  long  scalpel  I  made  a  series  of  shavings  par- 
allel to  the  surface  of  the  conjunctiva  until  I  felt  I  had 
come  down  upon  the  healthy  cartilage.  This  was  easily 
recognized  at  first  by  the  thinness  of  the  remaining 
tissue,  and  then  by  the  fact  that  all  the  glands  could  be 
seen  through  the  transparent  tissue. 

The  hemorrhage  was  quited  insignificant,  as  compared 
with  what  occurs  in  similar  treatment  of  trachoma.  The 
upper  more  than  the  lower  lids  were  thus  freed  of  all  hy- 
pertrophied  tissue.  At  the  end  of  a  few  days  a  new  con- 
junctiva had  formed.  A  stringy  muco- purulent  discharge 
persisted  during  the  entire  stay  of  the  patient  in  Paris. 

At  his  departure  Mons.  C.  was  delighted  with  the  result. 
He  opened  his  eyes  widely  without  experiencing  that  sen- 
sation of  heaviness  which  formerly  prevented  his  so  doing. 
He  no  longer  had  those  itching  and  burning  sensations 
which  tormented  him  day  and  night.  Applications  of 
nitrate  of  silver  and  acetate  of  lead  removed  the  secretion. 
From  the  end  of  the  month  of  September,  when  the  pa- 
tient ceased  attending  my  clinic,  to  the  15th  of  March,  the 
cure  remained  perfect,  and  the  news  which  I  have  just 
had  tell  me  that  all  irritation  has  disappeared,  the  secre- 
tion has  not  returned,  and  the  examination  made  by  one 
of  my  confreres  discloses  the  fact  that  the  pathological  pro- 
cess had  not  returned,  notwithstanding  that  spring  is  al- 
ready well  advanced. 

HI. 

The  treatment  of  spring  catarrh  in  the  light  of  my  own 
experience  may  be  summed  up  as  follows: 

Soothing  remedies,  bathing  with  water,  or  water  in 
which  carbolic  acid  or  creolin  has  been  dissolved.  By  this 
means  is  obtained  the  most  rapid  and  marked  relief.  These 
may  be  employed  three  or  four  times  a  day. 

Speaking  generally,  applications  of  nitrate  of  silver  or 
sulphate  of    copper  are  not  indicated,  and  do  good  only 
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when  the  stringy,  muco-purulent  secretion  (almost  patho- 
gnomonic of  spring  catarrh,)  is  pretty  abundant.  In  the 
peri- corneal  form  of  spring  catarrh  I  have  tried  all  the 
methods  and  remedies  recommended  by  other  authors, 
none  of  which  have  given,  in  my  hands,  any  appreciable 
result.  I  do  not  believe  I  am  going  too  far  when  I  say 
that  the  best  treatment  is  massage  of  the  cornea  with 
mercurial  ointment,  made  up  with  lanolin  (Ungt.  Hy- 
drarg.  Lan.),  which  I  have  already  described,*  and  the 
efficacy  of  which  has  not  failed  in  a  single  instance  among 
all  the  cases  of  the  peri-corneal  variety  of  spring  catarrh 
which  I  have  treated.  It  is  true  tliat  after  three  weeks'  or 
a  month's  daily  massage  of  the  cornea  with  the  ointment, 
the  characteristic  peri-corneal  circular  swelling  does  not 
entirely  disappear;  but  no  other  treatment  has  given  me 
results  equal  to  or  as  favorable  as  this. 

It  is  quite  different  in  the  case  of  the  tarsal  form  of 
spring  catarrh,  which  is  not,  as  it  were,  affected  by  mas- 
sage with  this  ointment.  From  this  it  might  be  said  that 
the  two  affections  are  not  of  the  same  nature,  but  I  do 
not  believe  this;  it  is  much  more  likely  that  the  nature  of 
the  tissue  in  which  the  disease  is  situated  causes  the  dif- 
ference in  the  results  of  the  treatment. 

In  those  comparatively  recent  cases  in  which  the  papil- 
lary hypertrophy  is  not  excessive,  I  have  always  found 
scarification,  with  the  lines  of  incision  close  together  and 
crossed,  of  very  considerable  service.  Those  scarifica- 
tions are  repeated  every  four  days  for  several  weeks. 
After  scarification  the  more  exuberant  papillae  may  be 
removed  with  the  curette.  This  treatment  brings  about  a 
relative  cure  in  two  months,  but  it  maybe  necessary  to  re- 
peat this  treatment  for  two  or  three  springs. 

Where  the  case  is  as  aggravated  as  the  one  which  has 
just  been  described,  the  total  removal  of  the  diseased 
tissue  will  be  found  necessary  to  complete  the  cure  inau- 
gurated by  the  remedies,  or  by  the  scarifications  if  these 
have  done. 

This  is  all  I  have  to  say  about  the  treatment  of  spring 
catarrh  until  the  discovery  of  the  specific  infectious  ma- 
terial shall  have  furnished  us  with  more  definite  indications 
for  treatment. 

^Bulletin  of  the  Ophthalmologieal  Society  of  Paris,  1888-89;  and 
also  Dudiey  Fait  Thesis,  of  Paris,  1889— "Study  on  Lanolin." 


THE  TARSAL  FORM  OF  SPRING  CATARRH.  563 

IV. 

Microscopical  examination  of  a  case  of  spring  catarrh, 
made  by  Dr-  H.  Villard,  of  Montpelier: 

The  tissue  sent  me  by  Dr.  Darier,  of  Paris,  for  histological  ex 
amination  consisted  of  four  small  white,  flat,  non-shrunken  pieces 
with  a  granular  and  irregular  surface,  hard  and  stiff,  about  5  or  6 
mm.  in  diameter  and  2  or  3  mm.  in  thickness.  These  pieces,  taken 
from  the  conjunctiva  over  the  tarsus,  had  been  hardened  and 
preserved  in  95  per  cent,  alcohol.  Three  of  these  pieces  were  im- 
bedded in  parafin  and  cut  by  the  ordinary  microtome,  while  the 
fourth  had  been  imbedded  in  gum  and  cut  by  the  hard  microtome. 
All  the  sections  were  stained  with  h^emotoxylin  and  eosin. 

The  epithelium  was  intact  along  the  greater  extent  of  all  the  pre- 
parations: it  was  absent  only  at  some  points,  but  this  was  of  no 
importance,  since  it  was  the  result  of  the  obtaining,  handling  or 
preparing  the  specimen. 

The  epithelium  is  thickened,  and  belongs  to  the  stratified  pavement 
variety;  the  deep  cells  are  polygonal,  the  superficial  ones  flattened 
and  lamellar.  The  epithelial  layer  has,  therefore,  changed  its  char- 
acter, since  the  epithelium  of  the  tarsal  region,  whence  came  the 
specimens  under  examination,  belongs  to  the  cylindrical  shaped 
variety,  A  similar  modification  of  the  epithelium  is  also  found  on 
the  surface  of  the  less  prominent  granulations  in  trachoma  (H.  Vil- 
lard, Pathological  Anatomy  of  Conjunctivitis  Granulosa.  Thesis  of 
Montpelier,  1890,  p.  102  and  fig.  7,)  and  iu  the  conjunctiva  of  cases 
of  cured  trachoma  (p.  131,  fig.  13). 

In  the  epithelium  thus  transformed  are  found  some  rare  cells,  con- 
taining mucus,  like  those  seen  in  the  epithelium  which  covers  the 
granulations;  sometimes  they  are  not  so  numerous  as  in  trachoma. 
As  a  result  of  the  two  characteristics  which  I  have  just  pointed  out 
(the  pavement  variety  of  epithelial  cells  and  the  mucous  cells)  the 
conjunctiva  of  spring  catarrh  bears  a  resemblance  to  that  of  the 
normal  eye  (Ibid,  p.  82-93). 

The  preparations  which  I  have  examined  present  in  addition,  and 
for  the  most  part,  very  deep  furrows,  much  deeper  iu  general  than 
those  frequently  seen  in  trachoma,  and  give  to  some  of  these  a 
slight  appearance  of  lobulation.  These  furrows  are  covered  by  an 
epithelium  which  differs  ordinarily  from  that  just  described;  it  be- 
longs to  the  cylindrical  variety,  and  contains  rather  more  mucous 
cells.  There  is  thus  a  tendency  toward  the  formation  of  the  same 
tissue  as  in  the  glands  of  Ivanoff,  but  it  is  merely  a  resemblance, 
and  differs  totally  from  the  so-called  glands  of  Ivanoff  which  are 
met  with  in  trachoma. 

The  epithelium,  the  pavement  of  the  surface,  as  well  as  the  cyl- 
indrical of  the  furrows,  is  invaded  by  migratory  leucocytes.  These 
leucoej^es.  sometimes  single,  sometimes  in  small  masses,  constitute 
true  nests  intra.  A  similar  but  less  pronounced  condition  is  found 
iu  trachoma  (p.  103,  figures  11  and  13). 

Relatively  abundant  hemorrhages  are  found  at  the  surface;  some- 
times the  extravasation  of  blood  is  at  the  surface,  and  nearly  de- 
taches the  superficial  layers   of  cells.     These  hemorrhages,  there- 
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fore,  are  quite  different  from  those  at  times  found  in  trachoma, 
since  the  latter  are  below  the  epithelium,  which  they  lift  up  and 
detach,  and  which  often  precede  those  follicular  changes  first  de- 
scribed by  Raehlmann  (p.  129). 

To  sum  up :  In  spring  catarrh  the  epithelium^ 

1.  Changes  its  character  and  becomes  stratified  pavement,  except 
in  the  furrows  where  it  preserves  its  cylindrical  character; 

2.  Contains  mucous  cells,  especially  numerous  in  the  furrows; 

3.  Is  invaded  bj' migratory  leucocytes. 

All  these  characters  closely  identify  it  with  the  epithelium  of 
trachoma,  but  it  is  a  mere  resemblance,  and  not  a  true  identity  of 
structure. 

Below  the  epithelium  we  find  a  tissue  which  is  dense  and  compact, 
and  presents  the  following  stnxcture :  It  is  formed  of  fibrous  bands 
which  are  sometimes  very  thick  and  anastomose  with  each  otheri 
and  form  a  large  fibrous  frame  work  analogous  to  the  fibrous  tissue 
of  the  tarsus,  with  which  it  seems  to  be  continuous.  Among  the 
large  bands  are  found  finer  fibrous  fasciculi,  which  anastomose 
with  each  other.  The  outer  spaces  of  this  very  well  developed 
fibrous  stroma  are  filled  with  numerous  white  corpuscles,  present- 
ing a  strong  resemblance  to  those  white  corpuscles  with  a  single 
nucleus  seen  in  granulations.  These  are,  thesefore,  large  leucocy- 
tes, with  a  round  or  oval  nucleuN,  which  stain  well  with  hsemo- 
toxylin. 

These  leucocytes  are  never  grouped  in  nodules;  they  are  scat- 
tered everywhere,  in  the  deep  as  well  as  in  the  superficial  portions 
of  the  section.  If  in  any  one  spot  they  form  slightly  more  enlarged 
masses  than  in  another,  it  follows  that  in  that  spot  the  fibrous 
stroma  is  less  compact  and  dense  and  permits  the  accumulation  of 
the  leucocytes:  but  these  accumulations  are  always  irregular  and 
non-encapsulated:  what  is  more  at  the  edge  of  these  pseudo- 
nodules  the  leucocytes  merge  insensil)ly  into  those  of  the  surround- 
ing tissue. 

These  leucocytes  with  a  single  nucleus  are  not  the  only  ones  met 
with  in  the  substance  of  the  tissue  of  spring  catarrh;  in  many  places 
a  considerable  number  of  leucocytes, with  several  nuclei,  is  found  in 
process  of  migration,  as  is  indicated  by  their  elongated  form. 

Vessels  are  rather  rare  in  this  fibrous  tissue;  some  of  them  are 
filled  with  leucocytes.  In  some  cases  the  nuclei  of  the  endothelial 
cells  of  the  vessel  wall  are  swollen,  which  indicates  very  clearly 
their  inflammatory  nature.  The  leucocj'tes  do  not  appear  more 
numerous  around  The  vessels  than  in  other  parts  of  the  section. 

In  some  sections  are  found  culs-de-sac  of  the  meibomian  glands, 
and  these  are  quite  normal. 

The  tissue  proper  of  spring  catarrh  is  entirely  different  in  its 
minute  structure  from  that  of  trachoma;  the  principal  differences 
which  I  have  mentioned  may  be  summed  up  under  the  following 
heads : 

1.  Leucocytic  and  diffuse  infiltration;  the  masses  of  leucocytes 
do  not  form  nodules  which  ai-e  clearly  defined,  easily  distinguished 
from  the  surrounding  tissvie,and  which  are  ordinarily  enclosed  in  a  con- 
nective tissue  capsule,  with  very  fine  fibers,  as  is  seen  in  trachoma. 

2.  The  leucocytic  infiltration  has  not  the  same  situation  as  in  tra- 


THE  TARSAL  FORM  OF  SPRING  CATARRH.  565 

elioma.  I  have  shown  that  the  tarsal  conjunctiva  may  be  separated 
into  two  quite  different  layers;  a  superficial  or  mucous  one.  formed 
of  delicate  connective  tissue,  infiltrated  with  numerous  leucocytes 
and  a  deep  or  fibrous  layer  formed  of  thick,  dense  bundles  of  con- 
nective tissue,  so  closely  crowded  as  to  scarcly  permit  infiltration 
by  leucocytes  (Ibid,  p.  83-899  and  fi^.  6).  I  have  also  shown  that 
the  granulations  develop  exclusively  in  the  superficial  or  mucous  layer, 
never  invade  the  deep  or  fibrous  layer,  into  which  they  merely 
slightly  dip  down.  Now,  nothing  like  this  is  seen  in  spring  catarrh; 
the  leucocji:ic  infiltracion  far  from  being  limited  to  the  superficial 
or  mucous  layer,  is  generally  found  in  both  layers  of  the  conjuetiva. 
It  is  a  topographical  distribution  of  prime  importance  which  com- 
pletely differentiates  it  from  trachoma. 

3.  The  fibrous  tissue  which  forms  the  principal  pai't  of  the  tissue 
of  spring  catarrh  is  a  tissue  with  thick,  resisting  bands,  snd  differs 
totally  from  the  connective  tissue,  with  generally  thin  and  delicate 
bands,  of  trachoma. 

In  conclusion,  the  tissue  of  spring  catarrh  gives  the  impression  of 
a  diffuse  inflammatory  infiltration,  having  no  tendency  to  the  forma- 
tion of  circumscribed  nodules,  as  in  trachoma. 
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Holocain. 


(A  number  of  articles  have  appeared  in  the  German 
medical  press  during  the  last  quarter  concerning  this  new 
local  anesthetic,  the  principal  of  which  the  editor  has  here 
brought  together.) 

H.  V.  W. 
p-Diathoxyathenyldiphenylamidln,  a   New   Local   Anesthetic. 

Tauber,  E.  ( Centralhl.f.  pralxt.  Augenhkde.,  February, 
1897.)  There  is  a  short  note  by  Hirschberg  upon  Tauber's 
•experiments  with  holocain  in  the  January  number  of  the 
CentralbJatt,  and  several  short  articles  upon  the  same 
drug  in  the  February  and  March  numbers  by  Tauber  and 
others.     The  drug  is  technically  termed  amidin  and  holo- 
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ciiin  by  the  makers.  It  is  darivative  of  p-phenetidin, 
like  phenacetin  and  lactophenin ;  is  a  strong  base  feebly- 
soluble  in  cold  water  to  quite  2i  per  cent,  of  acid  amidin ; 
is  soluble  in  alcohol  and  ether,  and  in  hot  water.  It  melts 
at  121  degrees  (cent.)  ;  neutral  reaction,  and  its  efficacy 
not  changed  by  heating,  although  when  heated  in  glass 
vessels  some  free  alkali  is  given  off  affecting  glass,  and 
thus  should  be  heated  in  porcelain.  The  solutions  are 
stable,  1  per  cent,  remaining  clear  for  two  months.  It  is  a 
strong  local,  although  poisonous,  anesthetic. 

H.  V.  W. 
Experiments  With  the  Local  Anesthetic  Holocain. 
KuTHE,  R.  (  Ctntralljl.f.pran-t.AugtnJiJcde.,  February, 
1897),  has  used  the  new  anesthetic  extensively  in  Hirch- 
berg's  clinic,  and  reports  upon  its  use  in  45  eyes,  from 
most  of  which  foreign  bodies  had  been  painlessly  removed. 
Anesthesia  results  15  seconds  after  putting  in  two  to  three 
drops  of  a  1  per  cent,  solution,  lasting  10  minutes,  the 
usual  sensation  returning  2  or  3  minutes  afterward.  There 
is  at  first  a  slight  smarting,  no  more  than  that  from  cocain, 
and  a  feeling  of  dryness  and  coolness.  The  epithelium  of 
the  cornea  does  not  desiccate.  It  causes  no  appreciable 
change  in  the  pupillary  reaction,  nor  does  it  affect  accom- 
modation. The  lid  reflex  is  a  little  diminished.  The  usual 
appearances  of  cocain  which  are  caused  by  slight  irrita- 
tion of  the  sympathetic,  such  as  squeezing  of  the  eyelids, 
hyperemia  and  anemia  of  the  vessels  did  not  follow  from 
holociiin.  The  latter  drug  is  readily  absorbed,  and  is  more 
applicable  where  there  is  decided  chemosis  of  the  con- 
junctiva, as  in  such  cases  cocain  fails  or  its  action  is  in- 
complete. In  a  case  of  corneal  ulceration,  with  decided 
chemosis,  satisfactory  anesthesia  was  produced  by  holo- 
ciiin, allowing  of  thorough  cauterization  of  a  corneal  ab- 
scess, and  at  a  subsequent  operation  the  anterior  chamber 
was  opened,  washed  out  with  physiologic  salt  solution  and 
pus  evacuated.  It  is  certain  that  the  drug  is  more  poison- 
ous than  cocain,  although  in  clinical  work  no  unpleasant 
result  has  been  observed.  Injected  under  the  skin  of  ani- 
mals it  produces  decided  clonic  spasms.  H.  V.  W. 

The  Action  of  Holocain. 

Heinz,  R.  (Centralbl.  f.  pmli.  AugenhMe.,  March, 
1897.)  When  1  per  cent,  to  5  per  cent,  solution  of  holocain 
is  dropped  into  the  eye,  light  and  transient  redness  of  the 
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conjunctiva  and  a  slight  burning  sensation  follows,  some- 
what like,  but  no  greater  than  cocain.  Full  anesthesia  of 
the  conjunctiva  and  cornea  begins  in  from  1  to  3  minutes. 
The  weakest  concentration  when  dropped  in  the  eye  for 
production  of  total  anesthesia  is  the  same  as  cocain, 
whereas  eucain  requires  5  per  cent.  Holociiin  has  no 
effect  upon  the  action  of  the  pupil,  produces  no  contrac- 
tion of  the  blood  vessels  and  does  not  increase  intra- 
ocular pressure,  but  seems  rather  to  reduce  it.  It  is  a 
protoplasmic  poison,  1  per  cent,  solution  stopping  the 
ameboid  movement  of  the  rhizopods  and  motions  of  the 
infusoria,  as  well  as  the  cilia  of  the  frog's  throat.  Germs 
and  bacteria  are  hindered  in  their  growth  by  j\  per  cent, 
solution.  A  1  per  cent,  solution  stops  putrefaction  and 
fermentation  entirely.  When  amidin  solutions  become 
turbid,  it  is  not  due  to  growth  of  bacteria,  but  the  setting 
free  of  a  little  alkali.  Such  solutions  are  not  spoiled,  but 
are  again  rendered  clear  by  filtration.  Boiling  does  not 
change  its  efficacy.  Sterilization  by  heat  is  unnecessary, 
as  a  1  per  cent,  solution  is  directly  bactericidal.  When 
injected  under  the  skin  of  animals,  clonic  spasms  like 
those  of  strychnin  are  produced.  The  fatal  dose  for 
frogs  is  from  2  to  3  mg.  In  warm-blooded  animals  cramps 
begin  from  5  to  10  minutes  after  subcutaneous  injection, 
with  trismus  and  clonic  contraction  of  the  neck  and  ear 
muscles,  which  rapidly  spread  through  the  entire  body, 
death  resulting  from  tetany  of  the  respiratory  muscles. 
The  respiration  and  the  heart's  action  is  accelerated. 
Comparison  of  the  results  of  cocain,  eucain  and  holociiin 
show  that  the  smallest  toxic  dose  of  cocain  is  0.05  g;  for 
eucain,  0.75  g. ;  for  holociiin,  0.01  g.  Holociiin  is  thus  an 
active  poison,  but  this  factor  should  not  detract  from  its 
use  in  ocular  practice.  A  1  per  cent,  solution  produces 
anesthesia  of  the  eye  without  other  symptoms.  A  large 
number  of  experiments  with  the  5  per  cent,  solution  caused 
no  intoxicating  symptoms.  H.  V.  W- 

Holocain,  a  New  Anesthetic. 

Heinz,  R.,  and  Schlosser,  C.  (KJin.  Monhl.  f.  Au- 
r/enhkde.,  April,  1897.)  report  upon  four  months'  use  of 
holociiin,  their  article  being  similar  to  those  of  Tauber, 
Kuthe  and  Heinz,  published  in  the  CentmJbt.  f.  pval't. 
Augenhk'de.,  February  and  March,  1897,  with  the  excep- 
tion that  they  find  for  most  cases,  a  y%  per  cent,  to  x%  per 
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cent,  solution  is  sufficient  to  produce  complete  anesthesia, 
although  some  persons  require  1  per  cent. 

Holociiin  is  said  to  have  the  following  advantages  over 
cocain:  1.  Its  antiseptic  qualities,  the  solution  never 
needing  to  be  sterilized.  2.  Its  quick  action  and  the  les- 
sened danger  of  corneal  maceration,  and  is  a  good  med- 
icine to  drop  in  the  eye  before  using  painful  or  irritant 
remedies.  3.  There  are  no  after  effects.  A  1  per  cent, 
solution  is  recommended  to  be  dropped  in  the  eye  and  re- 
peated in  one-half  minute,  and  in  one  to  one-half  minutes 
afterward,  the  work  may  be  begun.  H.  V.  W. 

Holocain,  a  New  Anesthetic. 

GUTMANN,  (Deut.  Med.  Woch.,  No.  11,  March  11, 
1897.)  reports  results  achieved  with  the  use  of  Tauber's 
new  anesthetic;  of  a  1  per  cent,  solution,  3  to  5  drops  are 
used.  Such  an  instillation  gives  complete  anesthesia  in  1 
minute,  lasting  on  an  average,  10  minutes.  Operations 
for  removal  of  foreign  bodies,  galvano-cautery  work,  tat- 
tooing of  cornea,  tenotomy  and  discissions,  are  painlessly 
done.  Pupil,  ocular  tension  and  accommodation  remain 
unchanged,  and  cornea  remains  moist  throughout.  No 
toxic  results  have  been  seen  when  used  by  instillation, 
though  hypodermic  use  showed  toxicity  in  rabbits.  In 
sterilizing,  the  solution  must  be  boiled  in  vessels  entirely 
free  from  alkali,  and  for  this  purpose  porcelain  vessels  are 
used.  Its  advantages  over  cocain  are,  however,  seen  to 
be  numerous  and  important.  H.  V.  W. 

Holocain. 

GuTMANN.  (Deut.  Med.  Woch.,  No.  11,  March  11, 
1897,)  relates  his  clinical  investigation  with  this  new  anes- 
thetic, which  is  closely  allied  to  phenacetin.  The  chlo- 
ride crystalizes  in  white  needles;  soluble  in  hot  water, 
sparingly  in  cold.  If  heated  with  water  in  glass  vessel 
solution  is  often  cloudy,  due  to  small  amount  of  alkali 
present,  hence,  a  porcelain  vessel  should  be  used.  Au- 
thor first  records  his  experience  upon  rabbits.  He  used 
it  in  30  cases  in  men,  13  of  which  were  foreign  bodies  in 
the  eye;  2,  keratitis;  7  operations  on  eye;  8  cases  of 
healthy  eyes.  One  minute  following  introduction  of  3  to  5 
drops  of  1  per  cent,  solution,  there  was  anesthesia  of  cor- 
nea. A  passing,  burning  sensation  was  felt>  Foreign 
bodies  were  removed  without  inconvenience,  and  cautery 
was  used  in  case  of  corneal  ulcer.     Two  cases  of  leucoma 
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were  tattooed.  Tenotomy  of  the  eye  muscles  was  com- 
pared in  one  case  under  cocain  and  holocain,  resulting  in 
favor  of  the  latter.  Anesthesia  lasts  from  5  to  15  minutes 
under  holocain,  ocular  tension  not  diminished,  cornea  re- 
maining moist  and  shining;  pupil  unaltered  and  accom- 
modation unaffected.  In  a  patient  40  years  of  age,  3 
drops  of  2  per  cent,  solution  of  cocain  instilled  into  the 
eye,  anesthesia  in  2h  minutes,  lasting  3^  minutes,  pupil 
dilated,  tension  diminished.  M^ith  3  drops  of  1  per  cent, 
solution  of  holocain  instilled  in  the  eye,  anesthesia  after 
slight  sensation  of  burning  1  minute,  and  lasting  9  min- 
utes. No  alteration  in  appearance,  pupil  not  dilated.  The 
advantages  of  holocain  are,  rapidity  of  anesthesia,  non- 
dilation  of  pupil,  lessened  pressure  (useful  at  operations 
for  glaucoma,  but  drawback  in  cataract  extraction). 
Holocain  should  not  be  used  hypodermically,  as  symptoms 
of  intoxication  were  rapidly  produced  by  a  small  dose  in 
a  rabbit.  For  external  use,  he  recommends  it  as  a  val- 
uable suostitute  for  cocain.  H.  V.  W. 

Holocain. 
HiRSCHFELD,  (  KUn.  Moii.  f.  AugenliMe.,  May,  1897.) 
has  a  short  article  of  personal  experience,  in  which  he  cor- 
roborates findings  of  other  writers  regarding  the  new  an- 
esthetic, observing  no  poisonous  symptoms,  and  states  that 
in  deeper  operations,  such  as  tenotomy  and  advancements, 
it  possesses  no  advantages  over  cocain.  H.  V.  W. 

Hydro-Chlorate  of  Holocain. 

LOEWENSTAMM,  ( Themp.  Monaf,^.,  May,  1897,)  relates 
further  investigations  of  the  use  of  holocain,  1  per  cent, 
watery  solution  in  ophthalmic  practice,  which  are  similar 
to  those  of  the  other  reviews  given  in  this  number.  He  re- 
marks, that  holocain  is  less  readily  absorbed  from  the  con- 
junctiva than  cocain,  and  that  it  is  a  prompt,  pronounced, 
and  long-lasting  anesthetic,  having  no  unpleasant  re- 
sults. H.  V.  W. 
Notes  Upon  the  Anatomy  and  Physiology  of  the  Orbit. 

KoENiGSTEiN,  L.,  Wein.  {  Beitrcuje  z.  Amieulihde.,  XXV. 
Heft.,  Dec.  10,  1896,)  treats  in  49  pages  of  the  anatomic 
and  physiologic  relations  of  the  orbit.  The  description  is 
good,  but  the  article  has  no  illustrations,  a  striking  defect 
in  a  work  of  such  character.  Tables  showing  the  principal 
dimensions  of  the  orbit  from  fetal  life  to  98  years  of  age, 
are  given.     The  measurements  increase  to  the  18th  or  20th 
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year,  when  full  growtkis  reached;  after  85  years  senile 
involution  begins,  and  contraction  takes  place.  Its  dimen- 
sions are  changed  by  pathological  lesions,  by  ossification 
of  the  sutures,  or  by  forces  acting  during  childhood.  Ta- 
bles and  dimensions  of  various  forms  and  skulls  are  given. 
The  relation  of  the  orbit  to  the  cranial  cavity,  sinuses  and 
fossae  of  the  skull,  are  shown. 

The  capsule  of  Tenon  should  be  understood  to  include : 
1.  The  entire  frame  work  of  the  orbit  with  the  periosteum, 
/.  e.,  peri-orbital  fascia,  and  is  described  as  the  aponeu- 
rosis orbito-ocularis.  2.  The  entire  counective  tissue  with 
the  exception  of  the  peri-orbital,  besides  the  fascia  tarso- 
orbitalis.  3.  All  the  ramifications  of  connective  tissue 
which  accompany  the  muscles  to  their  insertion,  such  as 
the  posterior  half  of  the  outer  layer  of  Tenon's  fascia,  and 
its  continuance  to  the  cornea  and  the  thin  lamella  which 
covers  the  entire  posterior  part  of  the  bulb,  the  deep  layer. 
4.  Tenon's  fascia,  properly  so-called,  should  be  consid- 
ered (as  Montais  has  described  it)  to  be  that  thin  mem- 
brane which  overHes  the  posterior  portion  of  the  bulb, 
covers  the  muscular  insertions  and  forms  thebursse  serosae. 
The  relations  and  movements  of  the  muscles  of  the  eyeball 
and  orbit  are  duly  described,  as  well  as  results  of  tenot- 
omies of  the  muscles,  incision  into  Tenon's  capsule,  and 
the  various  forms  of  advancement.  The  efficacy  of  de 
Wecker's  procedure  of  capsular  advancement  is  shown  to 
be  due  to  folding  of  the  tendon.  The  septum  orbitale,  the 
lid  folds  and  the  form  of  the  tarsus,  are  shortly  described. 

H.  V.  W. 
The  Etiology  of  Myopia. 
Weinland,  E.  F.(  Beifmne  z.  Aiuitnhhle.,  Heft.  XXVI., 
April  6,  1897.)  Authors  have  hitherto  considered  that 
myopia  was  caused  by  forces  external  to  the  bulb,  such  as 
pressure  from  the  muscles  (Stilling  et.  al.)  or  the  retrac- 
tion from  a  short  optic  nerve,  or  to  forces  acting  from 
the  inside  of  the  eye,  such  as  a  slight  increase  of  the  intra- 
ocular pressure  through  over  activity  of  accommodation. 
He  places  these  considerations  in  the  back  ground,  be- 
lieving that  there  is  a  diseased  process,  taking  the  form 
of  sclerotico-choroiditis-posterior.  Ascher  could  not  pro- 
duce changes  in  the  refraction  through  very  strong  con- 
vergence of  eyes  in  rabbits,  or  through  increased  accom- 
modation by  the  use  of  eserin,  although  kept  up  for  many 
months.  Other  observers  had  been  unable  to  produce 
10 
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myopic  conus  by  either  external  or  internal  pressure,  or 
force  upon  the  bulb.  It  is  thus  shown  that  the  formation 
of  conus  is  likewise  not  due  to  tea'ring  of  the  choroid. 
Schnabel  and  Hernheiser  also  point  out  another  objection 
to  intra-ocular  pressure  producing  myopic  conus,  as  it  is 
not  found  in  the  g-reatly  injured  eyes  of  congenital  glau- 
coma, in  which  the  choroid  is  certainly  greatly  stretched. 
Another  objection  is,  that  the  staphyloma  is  formed  only 
at  one  side  of  the  papilla.  S.  and  H.  have  considered  that 
conus  is  due  to  congenital  weakness  in  both  of  the  outer 
coats  of  the  eye.  The  insertion  of  the  optic  nerve  bears  a 
relation  to  the  development  of  myopia.  There  may  be 
congenital  disjDOsition,  but  W.  considers  other  certain 
working  causes  which  are  not  identical.  S.  and  H.  have 
shown  that  in  conus  the  lamina  vitrea  is  the  farthest 
away  from  the  papilla,  the  underlying  portions  of  the  cho- 
roid are  more  commonly  less,  and  the  sclera  still  less 
drawn  awry  from  papilla.  The  lami  a  vitrea  is  the  most 
affected  and,  as  a  rule,  the  retina  remains  intact.  The 
resistance  of  the  sclera  itself  is  diminished,  either  all 
around  the  optic  nerve  or  laterally,  as  a  rule,  in  an  ellip- 
tical area,  the  long  axis  of  the  ellipse  reaching  from  the 
posterior  end  of  the  tendon  of  the  inferior  oblique  to  1  or  2 
mm.  from  the  optic  nerve.  Staphyloma  always  arises  in 
this  place.  This  zone  is  not  sharply  defined,  but  is  ab- 
normally irregular,  which  speaks  for  a  local  cause. 

The  myopic  changes  are  macroscopically  visible  only 
when  the  process  has  reached  a  considerable  extent.  In 
low  grades  of  myopia,  small  changes  are  not  so  clearly 
seen,  but  the  same  forces  are  acting  as  in  the  higher 
grades,  which  are  the  lessened  resistance  of  the  sclera 
and  the  formation  of  conus.  It  is  certain  that  the  effect  of 
light  upon  the  macular  region  has  something  to  do  with 
myopia.  W.  shows  that  the  straining  of  the  accommoda- 
tion can  have  very  little  effect  upon  lengthening  of  the 
bulb.  The  ectasia  is  not  produced  by  the  pulling  of  the 
optic  nerve  upon  the  sclera  or  choroid.  If  such  were  the 
case,  the  bulging  would  be  concentric  around  the  optic 
entrance,  and  not  eccentric.  Rabbits  blinded  by  electric 
light,  heat  rays  being  excluded,  show  changes  similar  to 
those  in  myopia:  1st,  edema  of  the  retina  in  which  the  rods 
and  cones  are  affected;  the  pigment  less  affected.  When 
the  destruction  is  less  the  retina  is  changed  into  a  sponge- 
like tissue  with  wandering  pigment  cells.     The  whole  pro- 
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cess  passes  over  without  any  reaction  in  the  surrounding 
parts  of  the  retina,  but  in  many  cases  near  the  blinded 
area,  swelling  and  infiltration  of  the  choroid  appeared, 
which  was  followed  by  thinning  of  this  membrane.  W. 
notes  that  high  grades  of  myopia  show  changes  in  the 
retina  and  choroid,  in  the  region  of  the  macula  lutea  of  the 
same  kind  as  those  produced  by  experimentally  blinded 
eyes  of  animals,  as  well  as  that  which  is  seen  in  acute  es- 
sential hemeralopia  in  men,  in  sun  blindness  and  in  the 
chorio-retinitis,  produced  by  use  of  the  telescope  and  mi- 
croscope. For  this  reason,  he  thinks  that  the  original 
cause  of  myopia  is  due  to  the  effect  of  light.  He  shows 
that  many  myopes  are  photophobic,  that  albinotic  eyes 
commonly  become  myopic,  and  that  pigment  degeneration 
is  observed  in  most  cases  of  high  myopia.  He  thinks  that 
there  is  a  general  weakening  of  the  tissues  from  poor  nu- 
trition, due  to  the  lessened  metabolism  and  consequent 
diminishment  of  the  scleral  resistence.  Through  this  the 
central  part  of  the  eye  ground  (corresponding  roughly  to 
an  oval  between  the  attachment  of  the  inferior  oblique 
muscles  and  the  optic  nerve  entrance)  and  the  sclera  is 
thinned,  and  is  pushed  backward,  forming  posterior 
staphyloma.  H.  V.  W. 

The  Relations  Between  Eye  and  Ear. 
OSTMANN.  (  Archil-,  f.  OplttJial.,  Band  XLH.,  Abth.  1, 
1897.)  Since  the  brochure  of  Moos  in  1878,  the  literature 
of  relation  of  eye  and  ear  has  been  enriched  by  a  number 
of  articles,  which  have  been  collated  by  O.  The  eye  is 
much  more  commonly  affected  from  ear  disease,  than  the 
ear  is  from  the  organ  of  vision.  This  is  the  reason  that 
the  attention  of  the  ophthalmologist  is  less  often  brought 
to  the  physiologic  and  pathologic  relation  of  these  organs. 
The  symptoms  are  developed  either  directly  from  the  outer, 
middle  or  inner  ear,  and  also  reflexly  through  irradiation 
from  the  motor  nerve  fibers,  as  well  as  indirectly  through 
otitic  brain  disease,  or  of  the  meninges,  or  of  the  blood 
vessels.  The  ear,  as  well  as  the  eye,  is  richly  supplied 
with  sensitive  nerve  fibers  from  the  trigeminus,  so  it  is 
easily  understood  that  in  acute  suppurative  middle  ear  in- 
flammation, the  pain  may  be  irradiated  and  felt  in  the  eye. 
With  this  pain  there  may  be  slight  injection  of  the  con- 
junctiva, lachrymation  and  sensitiveness  to  light.  Tri- 
geminal neuralgia  is  thus  produced,  and  may  come  from 
exostoses  of  the  auditory  canal.     It  should  not  be  confused 
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with  secondary  inflammation  of  the  ganglion  of  Gasser,  or 
of  the  trunk  of  the  trigeminus.  O.  has  seen  two  cases 
having  great  supra  and  infra -orbital  neuralgia  and  deep 
pain  in  the  eye,  with  acute  and  chronic  inflammation  of 
the  middle  ear,  the  ocular  symptoms  of  which  disappeared 
upon  operation,  one  of  which  was  upon  the  mastoid.  In 
one  case  the  third  division  of  the  fifth  nerve  was  affected  by 
the  middle  ear  inflammation. 

Urbantschitsch  has  written  extensively  upon  the  relation 
between  the  eye  and  ear.  He  thinks  from  his  observa- 
tions upon  the  influence  of  irritation  of  the  trigeminus 
upon  the  nerve  sensation  (especially  upon  the  sense  of 
sight)  "that  the  vision  can  be  reflexly  influenced  through 
the  auditory  filaments  of  the  fifth  nerve.  A  result  of  this 
condition  is,  that  a  disease  of  the  outer  and  middle  ear  can 
produce  an  influence  upon  the  visual  acuity,  and  that  this 
condition  is  common."  It  was  pronounced  in  14  out  of  25 
of  his  cases.  O.  has  gone  over  Urbantschitsch's  methods 
and  examinations,  and  believes  that  he  has  arrived  at  a 
safe  conclusion,  although  he  has  examined  15  soldiers  with 
acute  middle  ear  inflammation  who,  during  the  course  of 
the  disease,  did  not  have  any  diminishment  of  vision. 
Thus,  this  question  is  yet  open  to  proof.  The  observation 
of  Rampoldi,  in  which  foreign  bodies  in  the  outer  ear  pro- 
duced blepharospasm,  due  to  reflex  of  the  facialis  which 
was  stopped  by  dropping  cocainin  the  ear,  is  quoted.  The 
reflex  symptoms  which  proceed  from  the  acoustic  nerve, 
especially  from  the  vestibular  branch,  are  of  considerable 
interest.  The  twigs  of  the  vestibular  nerve  are  in  co-or- 
dination with  the  centers,  for  the  ocular  muscles,  which  is 
placed  by  Hogyes,  between  the  corpora  quadrigimina  and 
acoustic  nucleus.  The  centrifugal  pathway  for  the  co-ordin- 
ation centers  are  the  nerves  of  the  eye  muscles,  so  there  ex- 
ists between  the  eye  and  the  ear,  a  definite  working  reflex 
relation  which  regulates  the  movements  of  the  eye. 

Nystagmus  has  been  produced  by  irritation  of  the  semi- 
circular canals.  Clinical  observations,  as  apoplectiform 
deafness  with  Menieres'  symptoms,  syphilitic  disease 
and  traumatic  lesions  of  the  labyrinth,  suppuration  and 
carious  destruction  of  the  canals  or  pathologic  increase  of 
mucus  in  the  labyrinth,  has  been  shown  by  Lichtheim  to 
produce  nystagmus,  especially  horizontal  nystagmus  or 
atonic  trembling.  A  number  of  cases  are  observed  in  the 
literature  of  nystagmus,  following  suppuration  of  the  mid- 
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die  ear  with  and  without  polypi,  from  syringing  the  ear, 
from  pressure  on  the  inner  wall  of  the  tympanum  and  on 
the  mastoid,  as  well  as  the  removal  of  polypi,  (by  affect- 
ing the  oculo-  motor. )  There  is  no  proof  from  the  literature 
that  the  pupil  can  be  affected  reflexly  from  the  middle  ear. 
There  is  likewise  no  proof  of  reflex  paralysis  of  the  eye 
muscles  from  ear  disease.  From  our  present  knowledge 
and  experience,  we  can  only  surmise  that  eye  muscles 
symptoms  arise  in  the  course  of  suppurative  middle  ear  in- 
flammation are  set  out  from  reflex  spasm  from  the  labyr- 
inth or  ear,  caused  through  intra-cranial  applications. 
Nystagmus  has  been  experimentally  induced  by  irrita- 
tion and  injuries  to  various  portions  of  the  cerebrum  and 
cerebelum,  and  it  is  no  wonder  that  otitic  brain  disease  af- 
fecting the  cortex  or  bloodvessels,  gives  rise  to  nystagmus. 
The  production  of  auditory  visual  impressions  by  tones, 
sounds,  noises,  etc,  is  observed  in  psychopathic  persons. 
There  have  been  some  reports  of  forcible  closure  of  the 
eye  lids  producing  noises  in  the  ear,  and  of  foreign  bodies 
in  the  ear  producing  blephrospasm.  It  is  important  to  dis- 
tinguish whether  the  eye  symptoms,  spasm  or  paralysis  of 
of  the  eye  muscles,  hyperemia  of  the  papilla  or  optic  neu- 
ritis can  come  through  disease  of  the  middle  ear  without 
implication  of  the  tonus  labyrinth,  or  whether  they  arise 
from  intra-cranial  complications.  There  is  no  proof  that 
the  ear  can  reflexly  affect  the  optic  muscles.  Many  cases 
of  inflammatory  changes  in  the  optic  nerve  occurring  sim- 
ultaneously with  acute  or  chronic  suppuration  of  the  mid- 
dle ear,  have  been  reported.  O.  has  himself  seen  no  cases. 
Schwartz  says,  that  a  conclusion  from  changes  in  the 
papilla  of  the  optic  nerve  of  intra-cranial  anomalies,  to- 
gether with  middle  ear  disease  of  the  same  side,  is  always 
risky,  and  should  only  be  set  forth  with  great  reserve. 
Swelling  of  the  eyelids  is  diagnostic  of  thrombosis  of  the 
cavernous  sinus.  Intra-cranial  complications  give  rise  to 
other  eye  symptoms  which,  how^ever,  are  not  of  much  use 
for  differential  diagnosis.  Out  of  the  foregoing,  it  can  be 
seen  that  we  have  not  found  out  as  much  as  we  desire  arid 
the  question  arises,  if  we  can  find  out  more,  and  how.  A 
step  forward  in  the  diagnosis  may  be  made  only  by  clin- 
ical observation  and  pathologic -anatomic  examinations. 
Extreme  disease  of  the  auditory  organ  proceeding  from 
disease  of  the  eye,  has  been  seldom  observed.  Moos  has 
described  a  case  of  double- sided  cataract  operation  and 
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panophthalmitis  of  both  sides,  followed  by  meningitis, 
which  finally  resulted  incomplete  deafness.  The  literature 
of  the  subject  is  extensively  quoted,  reference  being  made 
to  61  different  articles.  H.  V.  W. 

Changes  in  Position  of  the  Human  Lens  During  Accommoda- 
tion, and  Their  Measurement.    Contribution  to  the 
Theory  of  Accommodation. 

Hess,  C,  Marburg.  (  Archir.f.  (Jph.,  Band-  XLIL,  Abth. 
III.,  1897.)  In  a  previous  contribution  the  author  proved 
the  relaxation  of  the  zonule  Zinnii  during  accommoda- 
tion, showing  that  the  lens,  ordinarily  immovable,  suffered 
during  contraction  of  the  ciliary  muscle  a  distinct  and 
often  very  marked  tremor  with  every  motion  of  the  eye- 
ball. Tscherning  opposes  the  author's  views  that  this 
lenticular  motion  is  passive  and  due  entirely  to  the  weight 
of  the  lens,  with  the  theory  that  it  is  an  active  motion 
caused  by  tension  of  the  zonule  in  convergence  of  ciliary 
muscle  contraction.  H.  argues  that  if  it  be  true  ^hat  the 
lens  is  actively  drawn  down  by  the  zonular  fibers,  then 
whatever  be  the  position  of  the  eye  or  head,  the  lenticular 
deviation  must  always  be  in  the  same  direction.  On  the 
other  hand,  if  this  theory  be  true  that  when  the  zonule  is 
relaxed  the  lens  simply  gravitates  passively,  then  must 
the  direction  of  lenticular  motion  during  accommodation 
be  much  influenced  by  the  position  of  the  eye  and  head. 

To  the  end  of  proving  his  theory  H.  experimented  upon 
himself  as  follows:  A  spectacle  frame  12  mm.  distant 
from  the  eye  was  used,  and  in  one  side  was  placed  a  black 
diaphragm  having  a  minute  (0.1  mm.  diameter)  central 
hole,  in  the  other  a  shield  shutting  out  this  eye  altogether. 
The  spectacle  being  fixed,  the  minute  hole  that  transmit- 
ted the  light  always  held  the  same  relation  to  the  eye  in 
any  position  of  the  head.  A  series  of  tests  was  made, 
studying  the  entoptic  changes  in  the  lenticular  spectrum 
during  an  effort  of  accommodation,  both  without  and 
after  the  instillation  of  eserin,  and  these  conclusions  ar- 
rived at: 

1.  Following  a  strong  effort  of  accommodation  the  lens 
sinks  by  virtue  of  its  own  weight. 

2.  According  to  the  position  of  the  head  the  lens  sinks 
during  accommodation  to  the  temporal,  nasal,  frontal  or 
infra-orbital  side  of  the  ciliary  body. 

3.  When  the  iris  lies  horizontal,  the  lens  suffers  no  dis- 
placement toward  the  ciliary  body. 
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4.  Tscherning's  explanation  of  an  active  displacement 
of  the  lens  during  ciliary  muscle  contraction  is,  therefore, 
unsupported. 

0.  Eserin  called  forth  much  stronger  contractions  of  the 
ciliary  muscle  than  maximum  accommodation  efforts. 

For  measuring  the  extent  of  the  lens  motion  during  ac- 
commodation H.  found  it  convenient  to  notice  the  displace- 
ment which  the  "lenticular  point"  (Linsen  Punkt,  a  point 
in  the  lenticular  spectrum,  preferably  one  in  the  middle  of 
the  entoptic  pupil  so  seen  when  the  eye  is  at  rest  and  arbi- 
trarily selected  and  retained  for  all  observations) ,  suffered 
in  its  relation  to  the  entoptically  seen  pupil  (for  method 
of  making  measurement,  see  original  article) .  The  results 
of  the  measurement  made  upon  himself  are  summarized  as 
follows : 

1.  With  a  strong  voluntary  effort  of  accommodation  the 
lens  sinks  from  0.3  to  0.35  mm. 

2.  If  the  head,  when  inclined  to  the  right  shoulder,  is 
made  to  incline  to  the  left,  the  lens  moves  twice  that  dis- 
tance during  the  act  ot  accommodation. 

3.  When  the  eye  is  slightly  eserinized.  the  lenticular 
motion  increases  markedly  during  accommodation. 

4.  In  the  strongly  eserinized  eye  the  inclination  of  the 
head  from  the  right  to  the  left  shoulded  causes  a  displace- 
ment of  the  lens  to  the  extent  of  almost  1  mm. 

5.  The  degree  of  possible  ciliary  contraction  during  vol- 
untary accommodation  is  always  considerably  smaller  than 
that  brought  on  by  eserinization. 

The  above  measurements  have  only  an  individual  value, 
but  are  of  interest  because  they  are  figured  for  a  normal 
eye. 

Believing  that  the  above  demonstrated  lateral  movements 
of  the  lens  made  it  probable  that  the  lens  also  enjoyed  a 
certain  freedom  of  forward  and  backward  motion,  the  author 
made  further  experiments  by  testing  with  special  apparatus 
(see  original  cut),  the  near  points  in  the  non-eserinized 
eye  with  elevated  and  bowed  head,  the  position  of  the 
lens,  as  is  well  known,  having  great  influence  upon  the 
refraction  of  the  eye.  Tests  were  made  by  the  author 
upon  himself,  and  upon  several  colleagues,  as  a  result  of 
which  the  following  conclusions  were  reached : 

1.  With  strong  accommodation  effort  the  near  point  was 
found  considerably  nearer  the  eye  when  the  head  was 
bowed  than  when  elevated. 
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2.  The  far  point  was  found  to  be  independent  of  the 
head's  position,  being  at  the  same  place  with  bowed  and 
elevated  head. 

3.  The  scope  of  accommodation  (Breite)  is,  therefore, 
much  larger  in  bowed  than  in  elevated  head. 

4.  With  a  relaxed  zonule  the  lens  approaches  the  cornea 
when  head  is  bowed,  and  receded  from  it  when  head  is 
elevated. 

5.  The  experiments  show  that  in  accommodating  for  the 
near  point  a  greater  contraction  of  the  ciliary  muscle  than 
is  necessary  to  give  the  lens  the  greatest  degree  of  curva- 
ture possible  at  any  given  age,  is  easily  produced,  for  the 
described  changes  in  the  position  of  the  lens  are  possible 
only  with  a  completely  relaxed  zonule. 

Experiments  made  with  reference  to  the  objective  dem- 
onstration of  these  movements  of  the  lens  gave  the  follow- 
ing results: 

1.  The  displacement  of  the  lens  forward  and  backward 
with  corresponding  head  movements,  and  occurring  when 
zonule  relaxed,  can  be  demonstrated  objectively  by  a  rela- 
tive deepening  of  the  anterior  chamber  when  head  is  eleva- 
ted and  its  relative  flattening  when  head  is  bowed. 

2.  When  ciliary  muscle  is  contracted  to  a  maximum  de- 
gree the  anterior  surface  of  lens  in  author's  eye  advances 
and  to  such  a  degree  that  even  when  the  head  is  raised  it 
is  nearer  the  cornea  than  in  a  non- accommodating  eye 
whatever  be  the  position  of  the  head. 

With  relaxed  accommodation  (in  author's  eye,)  the  po- 
sition of  the  iris,  and  thus  the  depth  of  the  anterior  cham- 
ber, too,  are  independent  of  the  position  of  the  head. 

H.  further  proves  that  the  changes  in  position  of  the 
lens  in  the  eserinized  eye,  due  to  changes  in  the  position 
of  the  head,  are  sufficient  to  strikingly  influence  certain 
phenomena  of  color-steroskopy  and  that  the  focusing  of 
the  refracting  media  of  the  eye  may  suffer  appreciable 
changes  from  the  accommodation -displacement  of  lens. 

Furthermore,  it  is  shown  that  the  act  of  accommoda- 
tion in  the  normal  eye  is  attended  with  no  appreciable  dif- 
ference in  pressure  between  anterior  and  posterior  hemi- 
spheres. H.  has  been  able  to  prove  that  the  accommoda- 
tion of  the  eye  upon  the  near  point  does  not  correspond 
to  the  maximum  physiological  contraction  of  the  ciliary 
muscle,  and  makes  the  distinction  of  calling  that  point 
which  hitherto  has  been  termed  the  near  point  the  "physi- 
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cal  (or  optical)  near  point,"  and  that  point  upon  which 
the  maximum  (voluntary)  contraction  of  the  ciliary  mus- 
cle would  accommodate  if  the  lens  were  unhindered  in  its 
effort  to  become  spherical,  the  "physiological  (or  muscular) 
near  point."  H.V.  W. 

Appliances  for  Ophthalmic  Lecture  Purposes. 

Dimmer,  F.     (  Archir.f.  Atigenlil-dt^,,  XXXIV.  Bd.,  Heft. 
1,  1897.)     On  account  of  the  cost  of  a  stereopticon  for  the 
electric  arc  light,  B.  has  constructed  a  cheaper  instrument 
which  is  very  useful  for  projecting   pathologic   pictures 
upon  a  back-ground,  which  can  be  seen  by  a  large  num- 
ber of  persons.     The  i  uer's  gas  light,  calcium  light  or 
electric  light  may  be  used.     The  price  of  the  instrument 
is  216  marks  (about  $50.00).     He   also  describes  a  micro- 
photographic  apparus  for  producing   lantern    slides,   the 
illumination  being  obtained  from  Auer's  light.     Tho  cost 
of  this  is  46  marks  (about  SIO.OO).     He  has  taken  pictures 
from  .Jaeger's  hand   atlas,   and   rendered   them  clear  by 
placing  them  first  in  a  mixture  of  95  per  cent,  alcohol 
then  in   carbolxylol  (acidi   carbolici   in   alcohol  liquefacti 
100  gr.,  xylolo  300  gr.),  which  are  then  gummed  to  a  glass 
plate  by  Canada  balsam   dissolved   in  xylol,   and   cover 
glass  placed  upon  them.     These  are  useful  lantern  slides, 
and  then  projected  in  their  natural  colors  upon  the  back- 
ground.    In  his  lectures  up  to  June,  1896,  he  used  143 
microscopic  preparations  and  361  pictures  for  projection. 
Czermak  has  also  used  this  method  of  illustrating  his  lec- 
tures.    He  describes  an  ingenious  apparatus  for  demon- 
stration of  passage  and  the  refraction  of  light  through  the 
lenses,   and  in  the  demonstration  of    the  visual  field  he 
uses  a  board  80  cm.  square,  mapping  out  the  visual  field 
upon  a  ground  glass  placed  in  front  of  the  patient  mounted 
in  a  simple  manner.     A  number  of  points  are  given  which 
are  of  interest  to  lecturers  in  ophthalmology. 

H.  V.  W. 

Arthritis  Following  Blennorrhoeal  Conjunctivitis. 

Weiss,  L.  and  Klingelhoffer.  W.,  (Klin.  Mon.f.  ^lu- 
geiilthJe.,  March,  1897),  report  the  case  of  a  male  nurse 
aged  35,  who  had  been  hitherto  healthy,  never  having  had 
rheumatism  or  gonorrhea,  who  appeared  in  consultation 
stating  that  two  days  before,  while  making  an  injection  in 
a  case  of  gonorrhoea,  a  Httle  of  the  secretion  had  flown 
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into  his  right  eye.  Since  the  day  before  there  was  a  feel- 
ing as  if  a  foreign  body  was  in  the  eye,  and  then  the  in- 
flammation progressed,  presenting  a  picture  of  gonor- 
rhoea! ophthalmia.  The  left  eye  did  not  become  infected. 
No  pus  could  be  pressed  out  of  the  urethra,  and  he  had 
no  fever.  The  eye  was  treated  with  4  per  cent,  boric  acid 
solution  and  sublimat  MOOOO,  afterward  permaganat  of 
potash,  etc.,  and  later  1  per  cent,  silver  was  used.  Under 
this  treatment  the  swelling  and  secretion  quickly  dimin- 
ished. About  two  months  after  his  first  appearance  he 
came  stating  that  three  days  befo.e  he  had  swelling  and 
pain  in  the  right  knee  joint.  Active  and  passive  move- 
ments, as  well  as  touch,  were  attended  with  pain.  No 
fluctuation  was  apparent.  In  about  eight  days  the  swell- 
ing disappeared,  the  fever  lasted  for  four  days,  fourteen 
days  later  the  right  ankle  joint  became  affected  also,  lasting 
about  eight  days.  During  this  time  the  patient  felt  ill, 
but  was  able  to  attend  to  his  business.  There  are  very 
few  eases  of  joint  affection  arising  after  gonorrhoeal  con- 
junctivitis. In  this  case  the  possibility  that  the  patient 
had  also  urethral  gonorrhoea  before  the  eye  disease  is  cer- 
tainly to  be  excluded.  He  came  in  the  beginning  of  the 
eye  affection,  and  was  examined  a  number  of  times  with 
negative  findings.  There  has  been  considerable  written 
between  the  relation  of  gonorrhoea  and  rheumatism, 
Koenig  states  that  90  per  cent,  of  patients  with  acute  in- 
flammation of  the  joints  are  found  to  have  gonorrhoea. 
Other  authors,  such  as  Fournier,  give  54  per  cent.;  Bes- 
nier,  50  per  cent.  Gonorrhoeal  iritis,  according  to  Foers- 
ter,  seems  to  be  a  seldom  occurrence.  Highet  has  ob- 
served a  case  of  neuro-retinitis  after  gonorrhoea.  Joint 
disease  appearing  after  blennorrhoeal  conjunctivitis  is  a 
much  less  common  occurrence.  Besides  this  case,  only 
fifteen  others  are  reported.  Bacteriologic  examination  was 
made  fti  only  five  cases,  and  in  but  three  of  these  were 
cocci  found.  In  the  case  here  reported  a  puncture  was 
not  made,  so  it  was  impossible  to  find  out  whether  the 
gonococcus  existed  in  the  secretion  of  the  joint. 

H.  V.  W. 
Hyperbolic  Classes. 

LOHNSTEIN  (Klin.  JfoHafs.f.  Axiitnhkde.,  April,  1897), 
who  is  himself  the  subject  of  conical  cornese,  shows  a 
hyperboliform  cornea  is  not  even  approximately  corrected 
by  hyperbolic  glasses,  such   as  Raehlmann  recommended. 
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The  theoretical  correcting  spectacle  glass  is  concave  in 
the  center,  convex  at  the  periphery,  and  is,  therefore,  fun- 
damentally different  from  a  hyperboloid.  By  experiment- 
ing on  himself  with  some  hyperbolic  glasses,  he  found 
that  he  saw  much  worse  when  he  held  the  center  before 
the  eye,  but  much  better  when  he  looked  through  the  mar- 
gins. Now,  the  margin  of  such  a  glass  is  equivalent  to  a 
cylindric  lens,  and,  as  a  matter  of  fact,  Lohnstein 
saw  still  better  with  a  minus  2  D  cylinder.  Raehlmann 
himself  remarked  that  patients  decentered  their  glasses 
until  they  found  a  spot  which  gave  the  best  results.  The 
same  results  apply  to  "conical  glasses"  (employed  by 
Angelucci  and  others).  It  thus  appears  that  hyperbolic 
and  conical  glasses  have  no  specific  or  special  action  suit- 
ing them  for  the  correction  of  keratoconus,  but  act  only 
as  cylinders.  And  cylinders  have  this  advantage,  that 
their  whole  surface  is  available  for  use.  Their  effect  on 
the  vision,  however,  much  depends  on  the  size  of  the 
pupil.  Thus,  Lohnstein,  with  his  minus  2  D  cylinder,  sees 
much  worse  in  bright  daylight,  as  the  pupil  is  then  smaller. 

H.  V,  W. 
Acquired  Corneal  Astigmatism  of  32  Diopters. 
AscHHEiM,  Hugo,  (Klin.  Mou.  f.  Aitgtn/tkde.,  April, 
1897,)  reports  a  curious  case  of  As.  in  a  25-year-old  wo- 
man who  had  scrofulous  eye  disease,  the  first  attack 
occurring  at  7  years  of  age.  Recurrent  attacks  followed. 
She  came  to  him  for  consultation  on  account  of  left  sided 
secondary  glaucoma,  which  had  followed  leucoma  adher- 
ens- In  the  R.  E.  the  process  had  taken  a  peculiar  course. 
Exactly  on  either  side  of  the  cornea  in  the  horizontal 
meridian  were  two  strong  cystoid  corneal  cicatrices,  to 
which  the  iris  was  attached.  The  pupil  being  stretched  to 
a  horizontal  slit  between  these  points.  Through  the  con- 
traction of  these  cicatrices,  the  cornea  had  become  strongly 
cylindric  in  the  upright  image,  the  horizontal  meridian 
was  10  D.  hyperopic,  the  vertical  strongly  myopic.  The 
ophthabnometer  showed  the  horizontal  curvature  of  the 
cornea  to  measure  19  D.,  the  vertical  51  D.,  with  irregular 
As.,  giving  a  total  regular  As.  of  32  D.  Without  glasses, 
the  vision  was  6  LX;  with  correcting  glasses  ^  8.00  cyl. 
O  +  6.00  cyl.,  6  XXXVI.  The  stenopaic  shape  of  the  pu- 
pil helped  the  vision  remarkably.  In  addition,  the  patient 
had  a  dysmenorrhoea,  which  seemed  to  be  intimately  asso- 
ciated with  the  glaucoma,  for  pain,  loss  of  vision,  etc.,  in- 
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variably  occurred  in  the  beginning  of  the  menstrual  period. 
The  literature  of  corneal  astigmatism  is  given.  Dodd's 
case  of  corneal  As.— 12.00  90'  O  ~  16.00,  5  ,  which 
received  ^  normal  visual  acuity  through  correction,  is 
quoted.  H.  V.  W. 

Tuberculosis  of  the  Iris. 
Ammaxn,  E.  (Klin.  Man.  f.  uingenhA'de,  May,  1897.) 
The  clinical  appearances  of  tuberculosis  of  the  iris  are  not 
always  the  same,  and  there  are  cases  where  diagnosis  is 
difficult,  especially  when  experimental  inoculation  has 
failed.     A.  reports  two  cases: 

[.  A  boj',  3  yeai-s  old;  L.  E.  cornea  clear,  fine  spots  on  posterior 
surface,  and  two  flat  g-rayish  lumps  of  the  iris  in  the  peripheral  tem- 
poral corneal  edge.  In  the  contiguous  area,  the  sclera  was  slightly 
reddish  and  bulged.  There  were  many  posterior  synechiae  and  the 
fundus  examination  was  impossible,  on  account  of  diffuse  opacities  of 
the  vitreous.  The  R.  E.  was  normal.  There  was  slight  swelling  of  the 
preauricular  and  the  sub-nuixillary  lymph  glands,  at  first  only  on  the 
left,  but  later  on  both  sides.  Sub-conjuuctival  injection  of  iodoform 
vaselin  was  made,  and  later,  iodoform  injected  into  the  anterior 
chamber.  The  nodules  in  the  iris  disappeared  within  three  months, 
but  later  reappeared.  The  lymph  glands  became  greatly  enlarged. 
A  new  lump  appeared  in  the  iris,  the  sclera  became  more  swollen, 
the  tension  increased,  and  the  fibers  became  more  opaque.  Eight 
months  after  first  examination  enucleation  was  made,  and  there  was 
found  a  gi-ayish-yellow  mass  in  the  vitreous  chamber,  and  whitish 
tumor  of  the  ciliary  body,  iris  and  choroid,  which  appeared  to  be  a 
granulation  mass  composed  of  collections  of  round  cells  with  central 
wandering  cells,  with  but  little  connective  tissue.  These  foci  were 
found  in  all  the  ocular  tissues,  and  are  minutely  described,  being 
evidently  of  tubercular  origin,  although  a  large  number  of  sections 
were  made  and  examined  for  tubercular  bacilli,  none  were  found. 

II.  A  man  50  years  old  who  had  chills,  fever  and  pain,  in  the 
right  leg.  Seven  months  later  it  was  amputated  above  the  knee,  on 
account  of  fungus  tuberculosis.  The  operation  was  normal,  and  no 
metastasis  was  found  in  any  organs,  except  that  three  weeks  after  he 
could  not  see  with  the  right  eye.  The  inflammation  was  treated  by 
atropin  and  ice,  but  did  not  get  better.  About  a  month  afterward 
he  was  generally  well,  except  the  right  eye,  the  pupil  of  which  was 
filled  with  a  fibrinous  purulent  exudate.  The  cornea  was  cloudy. 
The  fundus  could  not  be  seen,  A  few  days  later  a  number  of  yel- 
lowish points  could  be  seen  on  the  posterior  surface  of  the  cornea. 
Two  months  later  the  exudate  almost  filled  the  anterior  chamber, 
and  a  yellowish  lump  came  in  the  sclera  and  cornea.  There  was  un- 
der tension,  A  little  of  the  material  was  drawn  from  the  anterior 
chamber  by  aspiration  and  injected  into  a  rabbit's  eye,  serum-agar 
cultures  being  likewise  made.  The  yellowish  lumps  in  the  cornea 
and  sclera  became  larger,  and  the  eye  was  later  enucleated.  The 
stump  healed  well.  An  ostitis  of  the  end  of  the  radius  of  the  right 
arm  began,  and  fistula  developed  in  the  stump  of  the  leg  where  am- 
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putated.     He  afterward  left  the  clinic  and  was  not  again  seen.     No 
tubercular  cultures  resulted.     Microscopic  examination  of  the  spec- 
men  showed  it  very  much  the  same  as  in  the  first  case.     The  process 
extended  throughout  all  the  tissues  of  the  eyeball.      Tubercular  bac- 
illi could  not  be  found.     InociUation  experiment  was  also  made  in  a 
giiinea  pig,   injection  being  made  into  the  inguinal  region,  and  fis- 
tula resulted  upon  the  spot  of  the    injection    and  enlarged    lymph 
glands.     The  injection  was  made  not  intra-peritoneal,  but  imder  the 
skin.     No  bacilli  were  found  upon  examination.     He  recommends 
inoculation  experiments  upon  animals,  in  order  to  determine    the 
tubercular  character  of  the  process,  and  not  to  depend  upon  the  ex- 
amination for  bacilli.  H.  V.  W. 
Etiology  and  Treatment  of  Follicular  Disease  of  Human  Eye. 
BuRCHARDT,    (  Ctntralhl.  f.    iirokt.    AutjenhMe.,    Feb., 
1897,)  has  excised  pieces  of  mucus  membrane  from  trach-_ 
omatous  eyes,  and  reports  more  particularly  upon  prepara- 
tions from  a  typical  ease  of  granular  trachoma  occurring  in  a 
girl  11  years  of  age,  which  had  existed  for  two  years  with- 
out causing   pannus.     There  were  an  immense  number  of 
trachomatous  nodules  which  were  not  attended  with  ap- 
preciable inflammation.     The   sections   were  prepared   in 
formalin   and   stained  light  green    with  Loeffler's  methyl 
blue.     When  enlarged  500  diameters,  the  epithelium  cov- 
ering the  follicles  seemed  to  be  intact.      The  granulations 
were  composed  of  masses  of  oval  bodies  of  pale -rose  color 
in  the  unstained  preparation.     They  were  sharply  defined, 
and  seemed   to  be    mostly    between  ^}q  to   /^   mm,    long, 
and  but  -|  as  wide  as  long,  without  nuclei,  not  allowing  the 
cell  walls  to  be  distinguished.     The  bodies  seemed  irreg- 
ularly marked  by  fine  wavy  lines  and  are  separated  from 
one  another.     They    are    readily  distinguished   from   the 
much  smaller  nuclei  of   the  epithelium.      He  has   found 
these  bodies  in  other  cases  of  characteristic  trachoma,  and 
believes  that  they  are  characteristic  of  granular  conjunc- 
tivitis.     He   is   positive   that   these   bodies  are   cause   of 
trachoma  nodules.      When  the  preparations  are  kept  at 
blood  heat,  they  display  no  ameboid  movements.     On  ac- 
count of  their  size,  their  long  oval  form  and  their  uneven 
covering,  he  considers  that  these  are  not  round  cells,  but 
come  from  the  contagious  micro-organisms,  which  are  the 
cause  of  trachoma.  His  inoculation  experiments,  however, 
have  proved  negative  in  healthy  eyes,   and  in  the  skin  of 
all  cases.     It  is  certain  that  the  infection  at  first  affects 
the  epithelium,  but  does  not  there  cause  great  changes. 
In  those  cases  which  do  not  have  much  inflammation,  its 
surface  and  appearance  remains  much  the  same.     Some  of 
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the  infection  gets  behind  the  epitheHum  and  there  causes 
the  formation  of  trachoma  bodies  or  follicles.  There  is 
usually  to  be  seen  a  thin  layer  of  connective  tissue  be- 
tween the  contents  of  the  follicles  and  the  epithelium,  es- 
pecially if  the  section  be  made  a  little  obliquely.  In  a 
hitherto  sound  conjunctiva  with  a  feeble  form  of  infection, 
the  disease  proceeds  slowly  and  without  much  inflamma- 
tion, but  if  the  infection  be  severe,  the  picture  of  an  acute 
inflammatory  trachoma  occurs.  In  such  a  case,  the  gen- 
eral swelling  and  filling  of  the  blood  vessels  of  the  con- 
junctiva so  disguises  the  follicles  that  they  are  difficult  to 
find,  and  the  process  decidedly  resembles  blennorrhaea.  He 
does  not  believe  in  applications,  such  as  caustics,  etc., 
which  destroy  the  epithelium.  He  condemns  as  barbar- 
ous, the  excision  of  the  retro-tarsal  fold,  which  removes  a 
large  quantity  of  healthy  tissue,  the  rubbing  in  of  strong 
sublimat  solution,  which  causes  scar  tissue  without  curing 
the  diease  and  expression  with  Knapp's  forceps  which  does 
not  squeeze  out  all  of  the  trachoma  bodies,  many  of  which 
are  retained  in  the  epithelium,  and  thus  the  cause  of  the 
trachoma  remains.  He  strongly  recommends  puncture  of 
each  individual  follicle  with  a  very  fine  galvano  cautery, 
which  he  claims  is  attended  by  very  little  reaction  and 
does  not  cause  cicatricial  tissue.  He  has  burned  out  as 
many  as  150  follicles  in  one  sitting,  finding  on  the  next 
day  but  very  little  swelling,  and  that  on  the  third  day  all 
irritation  has  passed  away.  The  disease  is  cured  in  4  to 
8  treatments  of  10  to  14  days  apart.  In  one  case  he  made 
397  punctures,  in  another  over  400,  curing  the  cases  with- 
out formation  of  cicatrices.  In  acute  trachoma  and  in  old 
cicatricial  cases,  the  bodies  are  hard  to  find.  Focal  illum- 
ination brings  them  into  view.  His  after  treatment  is  the 
use  of  1 :  1000  sulphat  of  copper  wash.  Immediately  after  the 
instillation,  calomel  is  vaporized  and  blown  in.  Later,  in- 
stead of  calomel,  thioform  is  used.  He  states  that  as  the 
cause  of  the  follicular  diseases  is  sporozoen,  he  has  used 
chinolinum  tannicum,  and  chinium  tannicum,  dusted  in  the 
eyes.  The  first  is  irritating,  so  he  prefers  the  second.  He 
is  experimenting  with  tannate  of  quinin  in  the  treatment 
of  granular  conjunctivitis  without  the  use  of  the  cautery. 
BURCHARDT,  (Ceufmlbl.  f.  pral't.  Augen/il-de.,  April, 
1897,)  adds  a  correcting  note  as  follows:  In  recent  prep- 
arations made  from  different  eye  diseases  not  complicated 
with,  trachoma,  I   have  recently  seen  in  a  large  number 


ABSTRACTS,  GERMAN  OPHTHALMIC  LITEEATURE.  585 

what  seemed  to  me  to  be  trachoma  bodies.  I  am  con- 
vinced that  these  appearances  did  not  stand  in  causative 
relation  to  the  follicular  disease,  and  cannot  be  given  the 
name  of  trachoma  bodies.  The  treatment  of  trachoma 
with  galvano  cautery  of  each  individual  follicle  is  the  best 
method,  as  the  follicle  masses  are  invariably  covered  over 
with  epithelium.  H.  V.  W. 

Two  Cases  of  Congenital   (Vlalformation  of  the   Eye. 
(Partial  Cleft  of  the  Iris.* 

Pelesohn,  Hamburg.  (  (JtntraU>].  f.  prali.  Aiuitnhl-de., 
April,  1897.)  During  refraction  of  a  laborer,  the  follow- 
ing was  accidentally  discovered :  On  the  iris  of  the  other- 
wise normal  eye,  down  and  out,  beginning  near  the  verti- 
cal meridian  and  half  filling  the  corresponding  quadrant 
in  the  ciliary  region,  a  dark  semi-circular  spot,  diagnosed 
at  first  as  irido-dialysis,  an  attempt  to  use  the  ophthalmo- 
scope, showed  it  opaque.  On  careful  observation  only  the 
anterior  surface,  or  stroma,  of  iris  was  found  involved,  pig- 
ment layer  being  unaffected.  Iris  stroma  was  differentiated 
from  the  defect  by  a  sharp  semi-circular  mass,  convex 
edge  toward  pupil,  the  normal  stroma  lying  directly  next; 
the  radiating  fibers  in  the  defect  proceeding  from  periph- 
ery and  the  circular  fibers  having  convexity  toward  pupil, 
a  single  bundle  of  fibers  passing  over  the  sharp  edge  to 
front  of  cornea  in  same  manner  as  fibers  of  a  pupillary 
membrane  pass  over  pupil  edge  on  to  capsule  of  lens. 
Cornea  in  region  of  defect  is  grayish-white  or  turbid,  and 
along  limbus  shows  two  fine  radiating  sclerotic  strips.  Pa- 
tient denied  history  of  trauma.  The  sharp  limitations  of 
defect  undoubtedly  show  congenital  appearance,  which  is 
not  to  be  classed  under  usual  description  of  coloboma  or 
pseudo-coloboma  of  iris,  or  foetal  eye  fissure.  In  its  devel- 
opment the  iris  is  made  up  of  three  heterogeneous  layers 
of  which  the  outer  consists  of  the  head  plates,  the  middle  of 
the  outer  and  inner,  and  the  inner  of  the  inner  leaf  of  the 
secondary  eye  vesicle.  The  union  commences  next  the 
pupil  edge,  then  proceeds  toward  the  periphery;  if  the 
union  does  not  occur,  there  will  be  a  paucity  of  tissue  re- 
sulting in  the  above  defect,  which  is  rare;  or  a  total  cleft. 
Binocu>ar  Congenital  Hereditary  Ectopia  Lentis. 

Laborer,  age  39,  consulted  P.,  with  high  grade  of  my- 
opia and  muscae  volitantes.  He  stated,  when  7  years  old, 
dislocation  of  lens  was  discovered.     The  same  condition 
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was  found  in  his  mother,  her  sister,  and  a  cousin,  not  de- 
scended from  the  latter.  Later,  it  was  discovered  in  pa 
tient's  6-year-old  daughter,  excepting  that  it  was  sym- 
metrical in  both  eyes.  In  patient's  R.  E.,  lens  was  up, 
out  and  anterior;  L.  E.  up,  in  and  anterior.  The  iris  in 
both  eyes  in  upper  right  quadrant  was  bulging;  anterior 
chamber  shallow,  while  to  left  and  down  it  appeared 
deeper;  iris  sluggish.  If  not  artifically  dilated,  lens  edge 
in  R.  E.  is  not  visible;  in  L.  E.  lens  can  just  be  seen  past 
pupil  edge.  In  partial  mydriasis,  the  black  sharp  contour 
of  lens  edge  is  seen  to  rise  in  both  eyes  obliquely  from  right 
below  to  left  above  and  inclined  toward  posterior.  Lenses 
seem  to  be  fixed  in  this  position,  even  in  dorsal  decubitus. 
Vision  through  lens  is  excessively  myopic;  in  aphakic  con- 
dition, slightly  hypermetropic.  He  uses  R.  E.  for  near  as  it  is 
strongly  myopic  and  left  by  squinting  lids  to  cover  aphakic 
pupil,  and  so  accommodates  for  distance.  Patient  states 
he  has  noticed  no  change  in  vision,  so  there  has  been  no 
essential  change  in  position  of  lenses.  The  muscae  voli- 
tantes  are  due  to  numerous  easily  movable  vitreous  opac- 
ities in  the  left  eye,  which  is  constantly  over  accommo- 
dated; while  the  right,  which  is  myopic  and  free  from 
accommodation,  remains  intact.  P.  recommends  extrac- 
tion of  lens.  H.  V.  W. 
Hysteria  With  Strabismus  and  Ptosis. 
HiTZiG,  E.,  Halle  (_  Bvrl.  Klni.  Wo'-I,.,  No.  7,  Feb.  15, 
1897) ,  points  out  that  disorders  of  the  oculo-motdr  mechan- 
ism are  rare  in  hysteria,  though  diminishment  of  the  field 
and  other  phenomena  due  to  fatigue  of  the  retina,  are 
common.  Cites  a  Polish  laborer,  36  years  of  age,  had 
pre^"iously  suffered  from  "inflammation  of  the  eyes"  ;  used 
alcohol  freely.  In  August,  1895,  received  w^ound  in  leg. 
Wound  healed  rapidly,  but  he  got  the  idea  that  inflamma- 
tion w^ould  set  in  in  another  portion  of  the  body,  as  there 
was  no  suppuration.  The  following  week  he  in  reality  de- 
veloped inflammation  of  the  eyes,  followed  by  diplopia  and 
ptosis.  This  condition  lasted  a  long  time  without  discom- 
fort, but  when  he  found  himself  unable  to  see  his  children 
returning  home  in  September,  1896,  he  attempted  suicide 
by  drowming,  and  for  two  days  appeared  insane.  He  was 
admitted  to  the  hospital  in  September,  1896,  with  ptosis 
complete  on  both  sides,  and  both  eyes  turned  inward  and 
downward.  In  November  the  pupils  failed  to  react  to  light, 
and  patient  claimed  he  could  see  nothing.     There  was  no 
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apparent  spasm  of  the  orbicularis  muscle,  there  was  par- 
tial loss  of  taste,  and  smell  on  one  side;  absence  of  tactile 
sensation  over  whole  body;  analgesia  in  right  arm,  left 
leg,  left  half  of  trunk,  neck  and  head.  Temporary  im- 
provement in  eye  symptoms  followed  chloroform  narcosis 
in  October,  and  complete  disappearance  followed  electric- 
ity and  suggestion  in  November.  Temporary  partial  hy- 
steric deafness  was  recovered  from.  In  January  1897, 
patient's  condition  was  practically  normal.  Some  of  the 
eye  symptoms  were  due  to  spasm,  evidently  the  squinting 
and  myosis.  Charcot,  in  1888,  still  believed  that  all  so- 
called  hysteric  unilateral  palsies  of  the  facial,  lingual  and 
oculo-motor  muscles  were  in  reality,  hemi-spasms.  Charcot 
and  his  followers  afterward  had  to  modify  their  views,  and 
in  the  present  case,  Hitzig  attributes  ptosis  to  hysterical 
paralysis  of  the  levator  muscles  of  the  eyelids. 

H.  V.  W. 
Suppression  of  Trachoma  in  Prussia. 

KiRCHNER,  (  Berl.  Klin.  Woch.,  Nos.  9  and  10,  March  1 
and  8,  1897,)  in  an  address  delived  before  the  Berlin  Med- 
ical Society,  states  that  the  European  infection  with  tra- 
choma may  be  attributed  to  Napoleon's  soldiers,  who 
contracted  the  disease  in  Egypt,  in  1798.  Since  1850, 
there  has  been  a  decline,  and  now  it  has  confined  itself 
more  or  less  to  Russia,  Hungary,  Belgium  and  eastern 
Prussia,  and  of  the  latter,  it  is  principally  the  regions  bor- 
dering on  Russia  and  Austro- Hungary,  that  are  infected. 
From  1867  to  1889,  there  was  a  great  decrease  in  trachoma 
in  the  army,  but  an  increase  among  the  people.  In  east- 
ern Prussia  and  Posen  its  prevalence  is  due  to  poor  hy- 
gienic states,  overcrowding,  lack  of  occupation,  poverty, 
alcoholism,  etc.  Its  endemic  existence  in  families  and 
schools,  leaves  no  doubt  as  to  its  contagiousness.  It  has 
been  shown  that  infected  farm  hands  from  Posen  in  search 
of  work  carry  the  disease  to  eastern  Prussia  districts  and 
spread  it  among  the  laborers  there.  In  Hungary  there 
are  four  trachoma  centers,  and  the  diseased  are  estimated 
at  30,000.  The  government  is  endeavoring  to  combat  the 
disease  by  the  appointment  of  a  trachoma  inspector. 

As  to  the  deleterious  results  of  trachoma :  Firstly,  the 
children  affected  suffer  in  mental  development  by  being 
detained  from  school  for  months  or  years,  and  in  some 
eastern  Prussia  districts  as  many  as  31  per  cent,  to  80  per 
cent,  of  all  school  children  are  shown  to  be  trachomatous; 
11 
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secondly,  the  working  capacity  of  the  affected  individuals 
is  limited;  thirdly,  the  spread  in  the  army  among  able 
bodied  men  reduces  the  army  capacity  of  the  nation, 
though  it  is  true  that  strict  hygienic  precautions  have 
markedly  reduced  the  number  of  affected  soldiers. 

As  a  remedy  for  the  evil,  it  is  suggested  by  a  committee 
appointed  to  investigate:  First,  to  erect  hospitals  and  dis- 
pensaries in  trachomatous  districts  for  the  treatment  of 
trachoma  only,  this  being  the  only  possible  way  of  isola- 
ting the  cases  and  preventing  their  spread;  secondly,  it  is 
essential  that  all  physicians  in  trachomatous  districts  be 
thoroughly  drilled  in  the  diagnosis  and  treatment  of  tra- 
choma. Furthermore,  the  poor  must  be  treated  gratis,  and 
systematic  examinations  of  school  children  must  be  car- 
ried out.  Other  considerations  are,  the  compulsory  deten- 
tion and  treatment  if  possible,  of  infected  individuals  who 
expose  others  to  contagion,  and  the  proper  instruction  of 
the  laity  in  the  dangers  of  the  disease  and  the  necessity 
for  proper  care.     Statistics  should  be  carefully  gathered. 

H.  V.  W. 
Trachoma  in  East  and  West  Prussia. 

HiRSCHBERG,  (  BerL  Klin.  Wodi.,  Nos  .10  and  11,  March 
8  and  15,  1897,)  in  an  address  delivered  at  the  Berlin  Med- 
ical Society,  mentions  that  historical  evidence  traces  tra- 
choma back  at  least  3400  years.  (Papyrus  Ebera.)  Hi- 
pocrates, Glaus,  Galen  and  others,  describe  the  condition 
very  well.  Its  original  geographic  distribution  is  difficult 
to  ascertain,  though  our  first  records  of  its  existence  come 
from  Egypt.  It  was  prevalent  among  the  ancient  Greeks 
and  Romans,  and  the  Arabians  in  the  middle  ages,  and 
was  known  in  Austria  before  Napoleon's  visit  to  Egypt. 
While  it  is  true  that  to  Napoleon's  returning  troops  may 
be  attributed  much  of  the  subsequent  spread  of  trachoma 
in  Europe,  yet  it  is  quite  probable  that  the  disease  existed 
before  this  in  Russia  and  the  Baltic  Sea  districts,  and  pos- 
sibly in  Prussia,  too.  As  to  its  present  distribution,  a  few 
infected  districts  exist  in  Germany,  France  and  England, 
more  in  Hungary,  and  even  more  widely  distributed  in 
Russia,  Spain,  Italy  and  Greece;  likewise  in  Arabia,  Per- 
sia, Egypt,  India,  etc.  Australia  and  North  America  have 
been  infected  by  immigrants;  of  the  South  American 
states,  Brazil  is  infected  most.  It  is  a  fact,  that  trachoma 
is  to  be  found  in  low  countries  only,  and  does  not  exist  600 
meters  above  the  sea  level,  as  in  Switzerland  and  Tyrol. 
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In  two  little  Prussian  villages,  counting  1000  inhabitants 
Hirschberg  found  10  per  cent,  of  .11  suffering  from  tra- 
choma of  different  grades.  The  village  schools  shows  the 
highest  percentage  of  affected  pupils,  the  city  schools 
much  less,  and  the  high  schools  least.  As  to  its  treat- 
ment H.  prefers  expression  of  the  granules  to  excision  of 
the  affected  conjunctiva.  Other  treatment,  sublimat  mas- 
sage, apphcations  of  copper,  silver,  zinc,  etc.,  have  their 
place.  Pj   ^,^  ^ 

'■  \^T^J'J  ^Vi'^l^^,"^  ^'^"^'   ""''^'^  Defect  of  the  Right  Eye 
2.  A  Case  of  Embolism  of  Both  Central  Retinal  Arteries 

Graefe,  a.  (I)euf.  Med.  Tfoc/..,  No.  13,  March '25 
1897,)  reports  (1)  a  case  of  right-sided  hemiopia,  the  left 
half  of  the  field  being  defective  and  the  line  of  division 
passmg  exactly  through  the  vertical  meridian.  Right  eye 
was  found  normal.  The  condition  came  on  suddenly  five 
years  ago,  protracted  sea  bathing  being  looked  upon  as 
the  cause.  The  explanation  is  given  that  in  all  likelihood 
the  condition  is  a  left-sided  hemianopsia,  due  to  a  central 
lesion,  a  hemorrhage,  and  not  the  defect  that  was  origin- 
ally existing  in  the  left  eye  which,  also,  had  gradually 
disappeared. 

(2)  In  a  68-year-old  woman  with  atheromatous  temporal 
and  radial  vessels,  Graefe  observed  embolism  of  the  cen- 
tral retinal  artery  of  left  eye  with  sudden  bhndness  of  that 
eye  followed  in  several  months  by  a  like  condition  in 
right  eye.  Numerous  retinal  hemorrhages  existed  also 
An  apoplectic  attack  later  caused  patient's  death. 

The  Detection  of  Foreign    Bodies    in    the   Eye    By   MeanT  of 

the  X-Rays. 

Dahlefeld,  C.  and  Pohrt,  N.  (JJeui.  Med  Work     No 
18,   April   29,    1897,)    report    having  experimentally'  ob- 
tained excellent  skiagraphs  of  foreign  bodies,  such  as  shot 
and  pieces  of  wire,   as  small  as  I.   O  X  O.  4  mm     which 
were  artificially  introduced  into  the  orbits  of  cases  with 
phthisis  bulbi.     The  photographic  plate  was  placed  against 
the  temple  of  the  side  corresponding  to  the  injured  eve 
and  the  vacuum  tube  10-15  cm.    distant  from  the  other 
temple.      A  practical  application  of  the  test  was  made  in 
the  case  of  a  laborer,  and  it  resulted  in  the  discovery  and 
location  of  a  3x1  mm.  piece  of  iron.     It  is  suggested  that 
m  each  case  several  skiagraphs  be  made,  each  approach- 
ing the  eye  from  a  different  direction,  so  as  to  clear  the 
lateral  orbital  border. 


"i 
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A  good  apparatus,  experience  and  an  eye  well  trained 
in  the  interpretation  of  skiagraphic  pictures,  are  essentials 
to  the  practical  application  of  the  Rontgen  rays,  for  the 
detection  of  foreign  bodies  in  the  eye.  H.  V.  W. 

Distance  of  Retinal  Veins  as  Cause  of  Recurring  Retinal  and 
Lenticular  Hemorrhages  in  Adolescents. 

SCHEFFELS,  Otto,  ( X'e//^  Med.  Woch.,  No.  13,  March 
25,  1897,)  records  four  cases  of  double -sided  retinal  and 
lenticular  hemorrhages,  in  2  of  which  there  were  perivas- 
cular inflammatory  areas  in  both  eyes,  though  it  is  possi- 
ble that  the  other  two  cases  that  now  showed  perivascular 
changes  in  one  eye  only,  may  also  have  originally  been 
defective  in  both  eyes.  In  all  cases  the  perivasculitis 
disappeared  in  the  course  of  2  to  3  months.  S,  claims 
that  these  lenticular  hemorrhages,  though  formerly  at- 
tributed to  disease  of  the  ciliary  vessels,  are  often  due  to 
disease  of  the  retinal  veins,  and  comes  to  the  interesting 
conclusion  that  where  general  examination  and  previous 
history  are  negative,  hereditary  lues  may  be  looked  upon 
as  the  cause  of  the  perivasculitis.  H.  V.  W. 

Central  Double-Sided  Amaurosis  Due  to  Metastic  Abscesses 
in  Both  Occipital  Lobes  Without  General  Symptoms. 

Heindorf  (  Ihnt.  Mnl.  II  or//.,  No.  15,  April  8,  1897.), 
mentions  that  in  blindess  without  ophthalmoscopic  finding 
the  pupillary  reaction  is  of  greatest  importance,  for  if  the 
pupillary  reaction  is  unaffected  we  may  argue  a  lesion  on 
the  further  side  of  the  reflex  arc.  Of  central  amaurosis 
not  due  to  organic  lesion  of  the  brain,  may  be  mentioned: 
uremic,  hysteric  and  that  occasionally  following  blepha- 
rospasm in  children.  Besides  this  organic  brain  lesions 
(tumors,  cysts,  trauma,  emboli,  etc.)  are  causes  of  cen- 
tral amaurosis,  but  only  those  that  leave  the  pupillary  re- 
action unaffected,  that  is  of  the  further  side  of  the  reflex 
arc  in  the  geniculate  bodies  and  presenting  no  sensory  dis- 
turbances are  considered.  But  7  cases  of  uncomplicated 
double  amaurosis  due  to  isolated  lesions  in  both  occipital 
lobes  without  any  or  but  faint  matter  or  sensory  disturb- 
ances, are  recorded  in  literature.  Embolic  softening  is 
the  cause  of  all  of  these.  H.  adds  another  interesting 
case  of  his  own  observation  in  which  metastitic  abscess  in 
both  occipital  lobes  were  the  cause  of  the  condition. 

H.  V.  W. 

The  Action   of  the    Eye    Muscles   and   the   Manifestations  of 

Palsies. 

ZOTH,    Oscar.     (MuncJt.  Med.    Work.,   No.  9,  March  2, 
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1897.)  The  author  has  successfully  accomplished  his  pur- 
pose of  demonstrating  on  a  physiologic  basis :  The  laws 
of  the  ocular  movements,  the  condition  of  single  vision 
and  the  origin  of  double  pictures  in  muscle  palsies.  This 
subject-matter,  so  difficult  for  beginners,  is  much  simpli- 
fied by  two  diagrams  in  the  text,  and  by  plate  1,  based 
upon  the  3  axes  of  Kick's  system  of  co-ordination.  Plate 
2,  an  alterable  plan  for  developing  double  pictures  in 
their  manifold  varieties,  will  find  ready  application  for 
didactic  purposes.  H.  V.  W. 

Examination  for  Color-Blindness,  with  Special    Reference  to 
Railroad   Employes. 

GORTY.  (Munch.  Med.  Work.,  No.  8.,  Feb.  23,  1897.) 
After  acuity  of  hearing  and  vision  has  been  satisfactorily 
demonstrated,  a  number  of  colored  pencils,  the  wood  of 
each  of  which  corresponding  in  color  to  that  of  the  crayon, 
are  placed  before  the  applicant  with  the  order  to  pick  up 
the  pencils  one  by  one  and  write  upon  a  sheet  of  white 
paper  the  name  of  the  color  of  the  pencil  in  hand,  e.  (/. 
with  a  red  pencil  the  word  "red"  is  written,  with  a  green 
one,  "green,"  etc.  Another  purpose  is  served  by  this  ex- 
amination. The  paper  on  which  this  writing  is  done  by 
the  applicant  is  signed  by  him,  together  with  a  statement 
that  the  above  colors  were  drawn  by  him,  and  this  paper  can 
be  filed  away  for  reference,  so  that  if  at  any  future  time 
complaint  of  unfair  dealing  is  made  by  a  rejected  appli- 
cant his  record  is  witness  of  the  test  made.  In  case  the 
applicant  cannot  write  legibly,  a  second  party  may  w^rite 
to  his  dictation. 

Abler,  Hans,  Vienna  (Munch.  Med.  Woch.,  March 
30,  1897),  claims  the  distinction  of  having  employed  the 
above  method  as  described  by  Dr.  Gorty  for  several  years 
past  and  of  having  published  same  in  1891.  In  1893  the 
Austrian  imperial  railroad  adopted  Dr.  Adler's  method, 
together  with  his  suggestion  that  records  be  kept  of  the 
applicant's  own  papers. 

Dr,  Gorty,  in  a  second  communication,  acknowledges 
Dr.  Adler's  claim  of  priority  in  publication,  though  he  was 
until  now  unaware  of  it;  he  gives  proof,  however,  of  his 
having  used  this  method  since  1884,  thus  antedating  Dr. 
Adler  by  several  years.  H.  V.  W. 

Four  Hundred  Senile  Cataract  Operations. 

EBNERf  J/^^y;c7^.  Med.  Woch.,  No.  11,  March  16,  1897,) 
reports   400   cataract   extractions   performed   by  Prof.   v. 
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Rothmund,  during  a  period  of  six  years.  The  peripheral 
linear  extraction  method  of  Grafee  was  used  in  the  greater 
number  of  cases.  Thorough  antiseptic  preparation  of  the 
eye  on  the  evening  before  operation  was  carried  out.  Dis- 
cission for  secondary  cataract  was  done  46  times,  iridec- 
tomy 12  times.  Extraction  a  deux  temps  was  practiced  in 
24  cases  with  good  success  in  68 ^/r  of  them.  Of  the  400 
cases,  linear  extraction  (upward)  was  performed  370  times 
with  the  following  results:  complete  success  (V.  1-1  10) 
in  64.3%;  failure  (V.  1/200  to  1  00  in  5.4%;  loss  of  eye  in 
1.6%.  H.  V.  W. 

Infectious  Conjunct    itis. 

Coppiiz  (Sor.  JJel'/c  (VOrhtaL,  Dec.  20,  1896,)  gives  the 
following  classification:  The  gonococcus  may  cause  puru- 
lent, catarrhal,  granular,  or  pseudo=membranous conjunc- 
tivitis. Weeke's  bacillus  may  cause  catarrhal,  phlyctenu- 
lar, purulent- granular  and  pseudo-membranous  forms. 
The  streptococcus  may  cause  lachrymo- catarrhal,  pustu- 
lar and  pseudo-membranous  forms.  Staphylococci  may 
be  responsible  for  catarrhal,  purulent,  phlyctenular  and 
pseudo-membranous  conjunctivitis;  and  the  Klebs-Loeff- 
ler  bacillus  for  catarrhal  and  pseudo-membranous. 

H.  V.  W. 

Conorrhoeal    Inflammation   of  the  Conjunctiva    and    Its   Se- 
quelae.   Treatment  of  External  Eye  Disease  by    In- 
sufflation of  Different  Medicaments. 

BURCHARDT,  M.  (  Chaviti^  AinieUes  XXI,  1896.)  The 
several  eye  diseases  in  the  foregoing  title  are  fully  and 
clearly  described.  Many  experiments  have  been  made  by 
the  author  with  powders  insufflated  into  the  conjunctival  cul= 
de-sac;  calomel,  iodoform,  acetate  of  silver  (itrol),  pure 
oxide  of  silver,  lactate  of  silver  (aktol),  nosophen  (tetra- 
jodphenolphtahn),  thioform  (bismuthum  aithiosalicyli- 
cum) ,  and  loretin  in  conjunctivitis  and  keratitis  eczema- 
tosa  as  well  as  in  ulcers  of  the  cornea,  together  with  no- 
sophen and  thioform.  These  are  mixed  with  talcum  to 
prevent  irritation,  and  lightly  dusted  in.  H.  V.  W. 
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ERATURE. 
By  a.  B.  Hale. 
Keratitis  Interstitialis. 

Santos,  Fernandez  (  Cronica  Medica  de  Habaim,  No. 
5,  1897),  agrees  with  Panas  that  Keratitis  Interstitialis  is 
not  wholly  due  to  syphilis,  but  must  be  to  some  extent  a 
cachexia.  For  otherwise  the  disease  would  more  frequently 
attack  adults  as  well  as  children.  He  then  reports  a  case 
where  all  the  classical  treatment  availed  nothing,  and  he 
was  convinced  that  rheumatism  lay  at  the  bottom  of  the 
trouble.  Injections  of  bichloride  solution  1  drop  of  a  1.1000 
solution  were  then  given  with  marked  and  rapid  improve- 
ment, so  that  the  eye  was  well  in  four  months. 
Operative  Work  at  IVIadrid. 

Santa  Cruz  (  F,  Sigh  Medico,  No.  2253,  Feb.  28, 1897,) 
gives  a  resume  of  the  Operative  Work  in  the  Ophtholmic 
Institute  for  1896: 

365  cataract  operations.  ] 

2"2  discissions. 

85  iridectomies. 
158  general  operations. 

10  enucleations, 
5  strabismus  eases. 


In  the  cataract  cases  there 
were  four  losses  of  vision.  In 
all,  there  were  only  four  eases  of 
subseciuent  suppuration. 


651  total. 

Detection  of  Color-Blindness. 

Hevisfa  de  Ciencias  Medicas  (Barcelona,  April  10, 1897,) 
has  analyzed  and  tested  the  method  of  detection  of  color- 
blindness as  used  by  Gt'irty,  which  consists  of  the  test  by 
colored  pencils,  each  containing  a  crayon  of  the  same  color 
as  the  wood ;  the  suspected  person  is  requested  to  write 
the  name  of  each  color  with  its  own  pencil — confusion  pen- 
cils also  being  used-^and  to  affix  his  name  with  the  same 
pencil.  This  method  seems  to  the  Uevisfa  to  be  an  excel- 
lent one,  for  the  following  reasons: 

1st.  It  is  rapid  and  can  be  easily  employed  by  any  phy- 
sician . 

2d.  There  is  no  fear  or  suggestion  in  it,  and  it  ap- 
peals to  the  one  examined  as  objective  and  impartial. 

3d.  A  mistake  is  inexcusable — lack  of  light,  confusion  of 
shades,  soiling  of  wools  by  exposure  or  use,  etc.,  being 
impossible. 

4th.  There  is  at  the  same  time  given  a  test  of  color  per- 
ception and  documentary  evidence  of  the  tested  person's 
capabilities. 
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By  Charles  H.  May,  M.  D., 

NEW    YORK. 

Some  Practical  Observations  Upon  the  Bacteriology  and 
Treatment  of  Catarrhal  Ophthalmia. 

Stephenson,  Sydney,  M.  B.,  of  London,  Eng,  (The 
Lancei,  June  o,  1897.) 

"Acute  catarrhal  ophthalmia,  or  muco-purulent  con- 
junctivitis, is  one  of  the  commonest  eye  diseases  met  with 
in  this  country.  Its  contagiousness  and  epidemic  ten- 
dency endow  it  with  considerable  practical  importance, 
especially  to  those  in  charge  of  schools  and  similar  insti- 
tutions. Its  symptoms,  no  less  than  its  treatment,  are 
known  to  every  practitioner  of  medicine;  there  are,  never- 
theless, points  in  both  that  will  repay  study.  The  object 
of  the  present  paper  (which  is  based  upon  a  somewhat 
large  experience  with  the  malady,)  is  to  describe  (1)  the 
bacteriological  diagnosis  of  catarrhal  ophthalmia,  and  (2) 
those  modes  of  treatment  which  I  have  found  of  most 
service.  In  the  light  of  modern  advances,  catarrhal  oph- 
thalmia must  be  regarded  as  due  to  a  specific  organism. 
This  fact  was  first  pointed  out  by  Koch,  who,  during  a 
visit  to  Egypt  in  1883,  examined  bacteriologically  some  50 
cases  of  the  ophthalmia  of  that  country.  He  found  two 
microbes  in  the  eye-discharge,  the  one  associated  with  the 
severe,  the  other  mth  the  mild  form  of  the  disease.  The 
former  appeared  to  be  identical  with  Neisser's  gonococcus, 
while  the  latter  he  described  as  a  very  small  bacillus. 
Haensell  spoke,  in  1886,  of  having  found  an  organism  in 
catarrhal  ophthalmia.  In  the  same  year  Weeks  published 
a  careful  memoir  upon  the  subject.  He  discovered  that 
small,  well-defined  bacilli  were  always  present  in  the  se- 
cretion of  catarrhal  ophthalmia;  inoculation  of  the  eyes 
of  rabbits  and  guinea  pigs  gave  negative  results,  but  he 
succeeded  in  setting  up  the  disease  when  the  specific  pus 
was  implanted  on  the  human  conjunctiva.  He  failed  to 
obtain  a  pure  culture  of  the  organism,  as  he  found  a  small 
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club-shaped  bacillus  in  all  his  cultures.     In  six  instances 
inoculation  with  the  mixed  growth  gave  rise  to  acute  in- 
flammation  of  the   conjunctiva;  the  clubbed  bacillus  was 
found  to  posses  no  pathogenic  properties.    In  1887  Kartulis 
described  the  same  organism  in  cases  of  Egyptian  oph- 
thalmia.    Out  of  six  inoculations  of  the  human  eye,  Kar- 
tulis set  up  the  disease  twice.     Morax   (1894,)  concluded 
from  his   observations   that  the   small  bacillus  was  con- 
stantly present  in   this   form   of   ophthalmia.      Although 
inoculation  with  a  pure  culture  failed  to  produce  any  re- 
sult in  animals,  yet  it  set  up  an  inflammation  in  his  own 
eye.     Somewhat  later  H.  E.  Juler  mentioned  the  fact  that 
he  had  met  with  the  same  organism  in  many,  but  not  in 
all,  cases  of    catarrhal   ophthalmia.       But  apparently  he 
had   not   attempted  to  cultivate  it.     Weeks  has  recently 
reviewed  the  state  of  our  knowledge  concerning  this  mi- 
crobe   (1895).     'Since  the  first  observation  of  the  micro- 
organism,' he     says,   'the  writer  has  examined   between 
one  and  two  thousand  case  of  acute  contagious  ophthalmia, 
and   has   made   many  microscopical   examinations  of  the 
secretion.      Of    the   cases  examined   the   bacillus  before 
mentioned  was  found  to  be  a   constant  factor  in  the  secre- 
tion.'    During  the  course  of  last  year  Morax  and  Beach 
published   a   full  account   of    their   experiments  with  this 
bacillus,  which  they  managed  to  cultivate  upon  agar-agar, 
with  or  without  the  addition  of  human  blood  serum.  These 
authors  express  the  definite  opinion  that  acute  catarrhal 
ophthalmia    'invariably  coincides  with  the  presence  of  a 
small  specific  bacillus.'     For  some  years  past  I  have  made 
a  point  of  examining  bacteriologically  the  secretion  from 
all  doubtful  cases  of  catarrhal  ophthalmia  that  have  fallen 
under  my  notice,  and  can  fully  confirm  the  observations 
of  Weeks,  Morax  and  Beach.     As  stated  in  a  work  pub- 
lished a  short  time  ago,  I  am  persuaded  in  my  own  mind 
that  the  presence  of  certain  slender  bacilli  may  be  taken 
as  diagnostic  of  this  form  of  conjunctivitis,  and,  further, 
that  the  number  of  organisms  present  is  directly  propor- 
tionate to  the  severity  of  the  case.     Further  experience 
has  strengthened  these  views,  so  that  I  have  come  to  re- 
gard a  microscopic  examination  of  the  discharge  from  any 
inflamed  conjunctiva   as   essential   to    a  satisfactory  and 
scientific  diagnosis. 

"In  a  case  where  the  surgeon  suspects  catarrhal  oph- 
thalmia, a   first   step   is   to   make   preparations   from   the 
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stringy  secretion  present  in  the  conjunctival  sinuses.  This 
is  best  done  by  everting  the  lids  and  removing  a  particle 
of  discharge  by  means  of  a  platinum  loop,  previously 
heated  to  redness  and  then  allowed  to  cool.  Two  per- 
fectly clean  cover-glasses  are  next  smeared  with  the  pus, 
allowed  to  dry,  and  passed  slowly  two  or  three  times  over 
the  flame  of  a  spirit  lamp  or  a  Bunsen  burner.  They  are 
next  floated  for  a  couple  of  minutes  upon  a  15  per  cent, 
solution  of  acetic  acid,  thoroughly  washed,  dried,  and 
once  more  heated.  One  of  the  cover-glass  preparations 
is  then  stained  with  either  Loffler's  alkaline  or  with  Kiihne's 
carbolic  methylene  blue  for  five  or  ten  minutes.  The  second, 
after  immersion  in  absolute  alcohol  for  two  minutes,  is 
treated  by  Gram's  method,  and  counter  stained  with  a  0.5  per 
cent,  solution  of  eosine.  The  specimens  thus  obtained  are 
washed  with  distilled  water,  dried,  mounted  in  Canada  bal- 
sam and  xylol,  and  examined  microscopically  with  the  aid 
aid  of  a  1  —  12  oil-immersion  lens  and  Abbe  condenser. 
If  the  case  be  one  of  catarrhal  ophthalmia  the  prepara- 
tion stained  with  methylene  blue  will  be  found  to  contain 
many  polynucleated  leucocytes  and  some  epithelial  cells 
in  addition  to  the  pathogenic  microbes.  The  latter  are 
short  bacilli,  varying  in  size  from  0.75/x  to  1/^.  They  re- 
semble rather  closely  the  bacilli  of  mouse  septicaemia,  but 
are  smaller,  and  have  rounded  instead  of  angular  ends. 
They  occasionally  form  short  chains  by  juxtaposition. 
They  evince  a  special  tendency  to  become  grouped  in  the 
protoplasm  of  the  pus  cells,  which  in  some  preparations 
are  literally  loaded  with  them.  Now  and  again  the  bacilli 
may  be  noticed  to  cling,  as  it  were,  to  certain  of  the  epi- 
thelial elements.  Often  enough,  too,  they  may  be  seen 
lying  free.  They  nearly  always  stain  evenly ;  in  the  fresh 
organism  I  have  never  observed  any  signs  of  segmenta- 
tion or  sporulation.  It  is  important  to  note  that  they  be- 
come decolorized  by  Gram's  method,  so  that  in  the  sec- 
ond preparation  one  often  enough  fails  to  find  a  single 
mi:robe  answering  to  their  description.  Intermixed  with 
the  organism  of  catarrhal  ophthalmia  the  clubbed  bacilli 
described  by  Weeks  may  be  sometimes  found.  The  two 
forms  can  be  scarcely  confused,  inasmuch  as  the  latter 
retains  the  stain  of  Gram's  method.  I  incline  to  agree 
with  Coenod  in  thinking  that  these  micro-parasites  are 
identical  with  the  so-called  pseudo- diphtheritic  bacilli, 
which  are   so   often   found   in   the   mouth   and  upon  the 
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healthy  conjunctiva.  Their  morphological  appearances 
and  staining  and  cultural  reations,  at  all  events,  are  wholly 
consistent  with  such  a  view.  In  severe  catarrhal  ophthal- 
mia the  short  bacilli  occur  in  great  numbers  after  the 
lapse  of  the  first  few  hours.  I  have  seen  cases  of  this  sort 
where  scarcely  a  leucocyte  in  the  specimen  was  free  from 
one  or  more  organisms.  In  mild  types  of  disease,  on  the 
other  hand,  they  may  be  scanty  that  a  careful  search  has 
to  be  made  to  find  a  single  one,  and,  as  everybody  is 
aware  who  has  examined  for  scattered  microbes  with  high 
powers  of  the  microscope,  this  process  is  likely  to  involve 
no  small  outlay  both  of  time  and  trouble.  Hence,  negative 
results  possess  merely  a  negative  value,  and  do  not  alto- 
gether exclude  the  existence  of  slight  or  commencing 
catarrhal  ophthalmia.  The  pathogenic  organisms  become 
progressively  fewer  and  fewer  with  the  subsidence  of  the 
disease,  but  persist  to  some  extent  as  long  as  discharge  con- 
tinues to  be  thrown  off  from  the  conjunctiva. 

"There  are  three  types  of  acute  inflammation  of  the 
conjunctiva  in  which  I  have  found  the  short  bacillus. 
These  are:  (1)  Classical  catarrhal  ophthalmia,  the  symp- 
toms of  which  are  so  well  know  that  they  need  not  be  de- 
scribed in  this  place;  (2)  a  form  associated  with  a  large 
phlyctenulae  in  and  about  the  conjunctiva — the  '  pustular  ' 
or  'aphthous'  disease  of  the  older  writers;  and  (3)  a  va- 
riety in  which  follicular  enlargement  is  superadded  to 
signs  of  acute  inflammation.  Once  only  have  I  found  the 
micro -parasite  under  other  circumstances — namely,  in  a 
child  suffering  from  chronic  dacryo- cystitis.  Secretions 
pressed  through  the  canaliculi  into  the  conjunctival  sinus 
contained  numerous  organisms  of  the  kind.  In  relapses 
of  catarrhal  inflammation  the  bacilli  are  usually  to  be 
found  in  great  numbers.  It  seems  probable  that  in  many 
instances  these  relapses  simply  mean  re-infection  brought 
about  by  the  mingling  of  patients  in  various  stages  of  the 
disorder.  But  in  other  cases  we  must  assume  that  the 
organisms,  incompletely  subdued  by  treatment,  have  again 
obtained  a  mastery  over  the  natural  defenses  of  the  con- 
junctiva. All  who  have  worked  with  the  bacillus  of 
catarrhal  ophthalmia  agree  as  to  the  difficulty  of  cultivat- 
ing it.  Weeks,  after  many  experiments,  came  to  the  con- 
clusion that  it  grew  best  upon  0.5  per  cent,  agar-agar  at 
incubation  temperature,  an  observation  confirmed  by  sub- 
sequent writers.      Speaking    for    myself,    I   have    failed 
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completely  with  potatoes,  gelatin  (10  per  cent,  and  20  per 
cent.)  and  blood  serum.  I  have  succeeded  but  rarely  with 
1  per  cent,  to  2  per  cent,  agar-agar,  but  have  been  some- 
what more  fortunate  with  the  medium  recommended  by 
Weeks,  especially  when  glycerised.  In  my  experience, 
however,  the  bacillus  grows  much  better  on  serum-agar, 
prepared  in  accordance  with  the  directions  given  in  TJie 
Lancet  by  Dr.  A.  A.  Kanthack  and  Dr.  J.  W.  W.  Stevens. 
In  tubes  of  this  material  colonies  of  the  specific  bacillus 
may  be  generally  observed  within  48  hours  after  inocula- 
tion from  a  case  of  marked  catarrhal  ophthalmia.  They 
are  round,  oval  or  angular  in  contour,  grayish -white,  and 
so  transparent  that  they  may  be  readily  overlooked.  When 
magnified  they  are  found  to  have  a  dew-like  appearance, 
more  easily  recognized  than  described.  The  colonies  re- 
main discrete  for  many  days ;  even  after  long  growth  they 
seldom  excede  O.o  mm.  in  diameter.  It  is  to  be  noted  that 
the  organisms  soon  lose  their  vitality,  so  that  it  is  usually 
a  difficult  matter  to  transplant  them  after  the  lapse  of  three 
OJ  four  days.  Under  such  circumstances,  moreover,  they 
stain  imperfectly  and  show  signs  of  involution  and  degen- 
eration. It  is,  perhaps,  fortunate  that  cultivation  is  by  no 
means  essential  to  diagnosis.  The  staining  of  cover-glass 
preparations  made  from  the  eye  discharges  is  sufficient  for 
all  clinical  purposes. 

"The  state  of  our  knowledge  as  to  the  organism  of  ca- 
tarrhal ophthalmia  appears  to  me  to  permit  of  the  follow- 
ing conclusions  being  drawn:  (1)  The  bacilli  are  to  be 
found  at  some  stage  in  every  case  of  catarrhal  conjunc- 
tivitis, and  constitute  the  only  certain  diagnostic  of  that 
disease;  (2)  their  numbers  stand  in  direct  relationship  to 
the  severity  of  the  symptoms;  and  (3)  they  are  difficult  to 
grow  upon  artificial  media  and  are  readily  killed  by  anti- 
septics, drying,  or  perhaps  by  mere  lapse  of  time.  A  clin- 
ical distinction  is  often  drawn  between  a  muco-purulent 
(or  yellowish-white)  and  a  purulent  (or  yellow)  discharge 
from  the  conjunctiva.  This  difference  possesses  some 
practical  importance  from  a  diagnostic  standpoint.  It  is, 
however,  mainly  quantative,  and  depends  upon  the  rela- 
tive proportion  of  migrated  leucocytes.  The  characters  of 
the  exudation  must  obviously  be  the  resultant  of  two  fac- 
tors :  (a  )  the  strength  of  the  excitant,  whether  mechanical, 
chemical,  or  septic;  and  (  b  )  the  reaction  of  the  conjunc- 
tiva to  that  stimulant.     While  it  is  broadly  true  that  ca- 
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tarrnal  ophthalmia  is  associated  with  a  yellowish-white 
and  the  purulent  disease  with  a  yellow  discharge,  yet  ex- 
ceptions to  this  general  rule  are  by  no  means  uncommon. 
This  element  of  confusion  probably  accounts  for  the  views 
of  some  writers,  who  appear  to  think  that  the  contagious 
ophthalmiae  form  a  series  of  closely  related  and  inter- 
changeable disorders,  ranging  from  the  muco-purulent  to 
the  purulent  type.  As  a  matter  of  fact,  the  diagnosis  of 
every  case  should  be  based,  not  upon  the  naked  eye  char- 
acters of  the  secretion,  but  upon  the  organism  contained  in 
that  fluid.  Thus,  if  gonococci  be  present,  we  are  dealing 
with  a  specific  purulent  ophthalmia,  whereas,  if  the  bacilli 
described  above  be  found,  we  havo  to  do  with  a  specific 
muco-purulent,  or  catarrhal,  ophthalmia.  In  other  words, 
these  affections  of  the  conjunctiva  are  of  a  specific  nature, 
and  no  more  tend  to  pass  into  one  another  than  scarlet 
fever  tends  to  merge  into  German  measles,  or  typhoid  fever 
into  diphtheria.  Indeed,  the  time  has  come  when  the  old 
designations  might  be  replaced  by  others  more  in  keeping 
with  the  present  state  of  knowledge.  We  might  now  fitly 
speak  of  conjunctival  inflammations  as  due  to  gonococci, 
to  trachoma-cocci,  to  Weeks  bacilli,  to  streptococci,  to 
Klebs-Loffler  bacilli,  or  to  pneumococci — to  name  some  of 
the  forms  only  that  can  be  identified  with  more  or  less  ap- 
proach to  certainty. 

"With  regard  to  treatment,  the  experience  of  some  hun- 
dreds of  cases  has  convinced  me  that  nitrate  of  silver  is 
the  sovereign  remedy  for  catarrhal  opthalmia.  Under  its 
influence  redness  and  discharge  subside,  oedema  of  the  lids 
is  reduced,  and  the  patient's  discomfort  is  speedily  abated. 
The  acuter  symptoms  seldom  withstand  more  than  three 
or  four  applications.  Whenever  the  diagnosis  is  assured 
the  sooner  silver  is  resorted  to  the  better.  In  the  mildest 
forms  of  disease  only  can  we  afford  to  dispense  with  it;  the 
severer  the  type  the  more  fearlessly  may  it  be  applied. 
The  2  per  cent,  solution  in  general  use  can  hardly  be  im- 
proved upon.  It  is  far  more  efficient  than  the  0.5  per  cent, 
or  the  1  per  cent,  liquid,  and  causes  no  more  discomfort. 
It  should  be  brushed  over  the  everted  conjunctiva,  which 
has  been  first  carefully  freed  from  secretion.  So  far  as 
possible  its  action  should  be  limited  to  the  mucous  lining 
of  the  lids  by  attention  to  the  two  following  points :  First, 
the  brush  should  be  barely  moistened  with  the  lotion; 
secondly,  any  surplus  silver  should  be  soaked  up  from  the 
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conjunctiva  by  a  swab  of  absorbent  wool  damped  with 
weak  corrosive  sublimate.  Neglect  of  these  precautions 
will  be  likely  to  entail  damage  to  the  mucous  membrane, 
and  thus  interfere  with  the  regular  application  of  our  most 
potent  remedy.  According  to  my  experience,  silver  is  not 
contraindicated  by  corneal  complications,  as,  for  example, 
the  small  peripheral  ulcers  occasionally  met  with,  espec- 
ially in  adults.  Under  no  circumstances,  however,  should 
it  be  applied  when  raw  or  bleeding  spots  are  present  about 
the  conjunctiva,  for  if  that  were  done  not  only  would 
nee  iless  pain  be  caused,  but  cicatrices  also  would  prob- 
ably result.  The  discomforts  inseparable  from  a  treat- 
ment applied  at  night  are  avoided  at  the  Hanwell  Ophthal- 
mic School  by  using  the  silver  in  the  early  morning. 

"The  following  observations  appear  to  throw  some  light 
upon  the  iikxJxs  operandi  of  lunar  caustic.  A  cover-glass 
preparation  from  a  case  of  acute  catarrhal  ophthalmia,  as 
already  explained,  will  be  found  to  contain  pathogenic 
bacilli  and  polynucleated  leucocytes  along  with  epithelial 
cells.  Now  let  preparations  be  made  from  such  a  case 
four,  eight,  thirteen,  sixteen,  twenty  and  twenty-four 
hours  after  a  2  per  cent,  solution  of  silver  nitrate  has  been 
brushed  over  the  conjunctiva.  Organisms,  although  plen- 
tiful before  the  application,  will  be  almost  or  altogether 
absent  from  specimens  obtained  during  the  next  twelve 
hours;  but  there  will  be  a  notable  increase  in  the  number 
of  epithelial  cells  and  fibrin  filaments.  Even  sixteen  hours 
afterward,  the  bacilli  are  few  and  far  between  and  stain 
imperfectly.  As  a  rule,  however,  after  the  lapse  of  twenty 
hours,  there  will  be  no  great  difficulty  in  finding  them  in 
most  parts  of  the  preparation.  If  the  case  be  now  left 
without  treatment  they  soon  multiply,  so  that  within  forty 
hours  after  silver  was  used  almost  as  many  will  be  present 
as  in  the  original  specimen.  The  same  sort  of  thing  may 
be  shown  in  a  different  way.  It  has  been  already  stated 
that  there  is  considerable  difficulty  in  growing  the  organ- 
ism of  catarrhal  ophthalmia,  but  the  difficulty  becomes  an 
impossibility  if  tubes  be  inoculated  at  any  time  within 
twenty  hours  after  the  employment  of  silver.  From  these 
facts  we  conclude  that  this  agent  acts  by  direct  destruction 
of  microbes.  It  is  of  practical  interest  to  note  that  the  lat- 
ter in  my  experience  are  always  confined  to  the  surface 
layers  of  the  conjunctiva.  Silver  should  be  continued  un- 
til (a  )  swelling  and  redness  of  the  palpebral  conjunctiva 
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have   subsided,    and   (h)   yellowish -white   discharge   has 
yielded  to  a  scanty  morning  secretion  containing  no  bac- 
cilli.     From  five  to  fifteen  brushings  are  generally  needed 
to  attain  these  ends.     The  uneasy  sensations  associated 
with  catarrhal  ophthalmia  are  mainly  due  to  the  accumu- 
lated discharges,  which  act  partly  as  a  mechanical  and 
partly  as  a  septic  irritant  to  the  conjunctiva.     Hence  con- 
stant  rem.oval   of   secretion  is   almost  as  necessary  to  a 
speedy  cure  as  it  is  grateful  to  the  patient.     As  a  wash  for 
general  use  nothing  succeeds  better  than  one- eighth  of  a 
grain  of  corrosive  sublimate  in  an  ounce  of  water,  with  the 
addition  of  one  grain  of  ammonium  chloride.     The  latter 
increases  the  solubility  of  the  mercuric  salt  and  prevents 
the  formation  of  an  albumate  when  the  lotion  comes  into 
contact  with  the  conjunctiva.      This  collyrium,  previously 
warmed,  may  be  used  from  three  to  eight  times  a  day,  and 
in    order    that    discharge     may    be    thoroughly    removec 
tHe  mucous  membrane  should  be  freely  exposed  by  evert- 
ing  the  eyelids.     Furthermore,   it  is  always   well   in  ca- 
tarrhal ophthalmia  to  prevent  any  adhesion  of  the  lids  by 
means  of  a  little  lanolin  or  other  simple  ointment  intro- 
duced into  the  eyes  at  bedtime.     When  the  acuter  symp- 
toms have  subsided  silver  is  to  be  replaced  by  some  less 
stimulating  eye  wash,  such  as  two  grains  of  lapis  divinus 
and  30  minims  of  laudanum  to  the  ounce  of  distilled  water. 
Sulphate  of  zinc  or  alum  lotion  (from  1  to  3  grains  to  the 
ounce)  succeeds  well  in  some  instances.      I  have  obtained 
the  most  satisfactory  results,  however,   from  the  old-fash- 
ioned yellow  lotion  of  the  Austrian  Pharmacopoeia,  which 
is  thus  prepared:     Ammonium  chloride  0.5  part,  and  zinc 
sulphate    1.25   parts,   dissolved   in   200   parts   of   distilled 
water.  Next  camphor  0.4  part  is  dissolved  in  20  parts  of  ab- 
solute alcohol,  and  0.1  part  of  saffron  added  to  it.     The  two 
solutions  are  then  mixed,  allowed  to  stand  over  night,  and 
filtered.     The  undiluted  lotion  should  be  dropped  over  the 
everted  eyelids  twice  or  thrice  a  day.     It  generally  gives 
rise  to  some  smarting  when  first  used,  but  the  patient  soon 
grows  accustomed  to  it.     My  experiences  with  formal. (1 
to  2000)  have,  upon  the  whole,  been  disappointing.     It  of- 
ten causes  much  pain,  may  excoriate  the  conjunctiva,  and, 
to  my  thinking,  is  inferior  in  every  way  to  the  remedies 
enumerated  above.     In  a  few  cases  oleaginous  prepara- 
tions seem  to  suit  better  than  watery  solutions,  in  which 
event  the  choice  will  lie  between  the  yellow  oxide  and  am- 
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moniated  mercury.  A  2  per  cent,  to  4  per  cent,  ointment 
of  either  salt  is  prepared  with  equal  parts  of  lanolin  and 
vaselin  and  used  twice  a  day.  Whichever  may  be  selected 
it  is  important  that  the  remedy  be  brought  into  close  con- 
tact with  the  conjunctiva,  and  this  is  best  done  by  manip- 
ulation of  the  eyelids,  or  ''massage,"  as  it  is  called.  The 
treatment  of  every  case  should  be  commenced  by  the  ad- 
ministration of  a  brisk  purge,  after  which  a  daily  evac- 
uation of  the  bowels  should  be  secured  by  one  or  other  of 
the  methods  in  general  use.  Bandages  should  be  em- 
ployed exceptionally  only.  But  it  goes  almost  without 
saying  that  those  with  acute  catarrhal  ophthalmia  must 
shade  the  eyes  from  light.  They  should  avoid  reading  or 
other  close  work,  live  temperately,  and  spend  as  much 
time  as  possible  in  the  open  air.  Under  proper  treatment 
catarrhal  ophthalmia  recovers  speedily  and  completely — 
that  is  to  say,  not  only  does  discharge  cease,  but  the  pal- 
pebral conjunctiva  returns  to  its  normal  condition.  Neg- 
lected cases,  however,  may  drag  on  for  months.  During 
the  whole  of  this  time  more  or  less  secretion  continues  to 
be  thrown  off  from  the  mucous  lining  of  the  lids,  and  since 
this  contains  the  specific  organism,  such  patients  may  be 
a  fruitful  source  of  infection  to  all  around.  It  is,  there- 
fore, of  the  utmost  importance  that  cases  be  taken  in  hand 
early  and  that  treatment  be  persevered  with  until  cure  is 
complete.  In  conclusion,  let  me  earnestly  insist  upon  the 
inadvisability  of  allowing  patients  with  catarrhal  ophthal- 
mia to  be  associated  in  the  same  wards  with  those  affected 
with  the  purulent  disease  or  with  trachoma." 

Holocain. 

Derby,  Hasket,  M.  D.,  Boston,  Mass.  ( y.  Y.  Med. 
JournaJ,  June  19, '97 ;  From  the  Boaton  Medical  and  /Surgical 
Journal,  June  3,  1897.)  In  this  new  agent  we  have  a 
remedy  that  is  likely  to  supplant  cocain  in  many  cases  of 
ophthalmic  surgery,  and  its  advantages  are  as  follows:  1, 
it  does  not  enlarge  the  pupil;  2,  it  does  not  affect  the  ac- 
commodations; 3,  it  does  not  increase  the  intra-ocular 
pressure;  4,  it  promotes  antisepsis;  5,  it  may  be  used  when 
cocain  is  contra-indicated. 

The  author  states  that  holocain  possesses  strongly  pois- 
onous properties,  and  that  this  fact  prevents  it  from  being 
used  subcutaneously.  It  does  not  contract  the  blood  ves- 
sels,  and  operations  done  under  its  influence  are  likely  to 
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be  attended  by  more  hemorrhage,  than   those  performed 
under  that  of  cocain. 

Dr.  Derby  states,  that  up  to  the  present  time  holocain 
has  been  under  his  observation  in  six  operative  cases,  and 
in  ten  others.  The  operations  embraced  three  extractions  of 
senile  cataract,  one  of  a  dislocated  lens,  and  one  discis- 
sion. Anaesthesia  was  rapid  and  satisfactory  in  all  these 
cases,  the  main  contrast  with  cocain  being  the  slight  flush- 
ing of  the  eyeball.  In  one  case  of  trachoma,  in  which  Dr. 
Standish  did  expression,  anaesthesia  did  not  come  on  for 
over  seven  minutes,  but  was  then  complete.  In  the  ten  re- 
maining cases  holocain  acted  as  cocain  would  have  done, 
save  that  there  was  no  effect  on  the  pupil. 

He  alludes  to  the  experiments  made  by  Heinz  and 
Schlosser  who,  he  says,  have  been  working  with  this  drug 
for  the  past  four  months.  In  their  experiments,  from  one 
to  two  drops  of  a  1  per  cent,  solution  generally  brought 
about  entire  anaesthesia  in  from  forty  to  fifty  seconds.  When 
a  second  application  was  made,  forty  seconds  after  the 
first,  entire  loss  of  sensation  invariably  followed  in  thirty 
seconds  more.  The  duration  of  the  anaesthesia  is  at  least 
ten  minutes.  After  the  opening  of  the  anterior  cham- 
ber, a  second  application  was  found  to  affect  both  iris  and 
ciliary  body,  an  iridectomy  in  a  case  of  acute  iritis  causing 
no  pain.  This  effect  on  the  iris,  Dr.  Derby  says,  he  too, 
has  observed.  He  had  used  holocain  in  a  simple  extrac- 
tion of  senile  cataract,  but  finding  it  impossible  to  clear 
the  pupil,  he  had  been  obliged  to  remove  a  small  piece  of 
the  iris  after  the  operation  had  been  otherwise  completed. 
No  holocain  had  been  instilled  since  before  the  operation, 
and  yet  the  patient,  a  nervous  and  apprehensive  woman 
of  72,  had  suffered  absolutely  no  pain. 

In  view  of  all  this,  he  thinks  that  with  our  present 
knowlege,  holocain  is  likely  to  take  the  place  of  cocain  in 
ophthalmic  surgery,  except  in  cases  where  subcutaneous 
injection  is  required. 

On  Holocain  in  Ophthalmic  Surgery. 

Carter,  Robert  Brudenei  l,  F.  R.  C.  S.  Eng.,  London; 
(The  Lancet,  May  29, 1897.)  "A  few  months  ago  I  recorded 
in  The  Lancet  a  trial  of  eucain  as  an  anaesthetic  in  oph- 
thalmic surgery,  but  I  found  on  further  use  that  it  was  not 
free  from  certain  disadvantages.  The  first  application  to 
the  conjunctiva  was  apt  to  be  acutely  painful,  the  smart- 
ing continuing  with  some  severity  for  several  minutes  in 
12      , 
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some  persons,  while  different  specimens  of  the  drug  ap- 
peared to  differ  in  their  power  of  producing  it.  I  have 
been  told  that  a  modified  preparation  which  has  since  come 
into  the  market,  and  is  sold  as  "Eucain  B,"  is  not  painful, 
but  I  have  no  personal  experience  of  its  effects. 

"On  March  27,  in  the  present  year,  a  paper  was  read  be- 
fore the  Belgian  Academy  of  Medicine,  by  Dr.  Deneffe,  of 
Ghent,  on  a  new  alkaloid  called  holociiin,  which  he  de- 
scribed as  an  effective  anaesthetic  for  ophthalmic  purposes, 
and  for  which  he  claimed  many  advantages  over  cocain. 
He  said  that  by  applying  a  drop  of  1  per  cent,  solution  to 
the  eye  three  times,  at  intervals  of  fifteen  seconds,  com- 
plete anaesthesia  would  be  established  in  three  minutes 
without  pain,  without  change  in  the  diameter  of  the  super- 
ficial vessels,  without  dilatation  of  the  pupil,  and  without 
paralysis  of  the  accommodation.  These  results  were  de- 
scribed as  constant.  As  soon  as  I  read  Dr.  Deneffe's  pa- 
per I  made  an  endeavor  to  procure  the  holociiin,  but  there 
seemed  to  be  none  in  London.  Ultimately,  Mr.  Rogers,  of 
327  Oxford  street,  obtained  for  me  a  supply,  and  last  week 
I  was  enabled  to  use  it.  In  the  meanwhile,  Dr.  Gutmann 
had  contributed  a  paper  on  the  new  alkaloid  to  the  Berliner 
Klinisclie  WodienscJirift,  and  while  confirming  what  had 
been  said  by  Dr.  Deneffe,  he  mentioned  as  an  additional 
advantage,  that  it  did  not  act  injuriously  upon  the  corneal 
epithelium.  But  he  also  mentioned  that  the  solution  could 
only  be  used  as  an  application  to  the  conjunctiva,  being 
actively  poisonous  if  injected  under  the  skin  (die  suhku- 
tane  Injektion  zu  sfarke  Giftwirl'nng  hedingt )  and  that  it 
could  not  be  sterilized  in  vessels  of  alkaline  glass,  as  it  be- 
came turbid  when  heated  in  them.  He  advised  that  it 
should  only  be  heated  in  porcelain  vessels. 

"I  received  a  supply  of  holociiin  last  week,  and  used  a  1 
per  cent,  solution  in  the  manner  described  by  Dr.  Deneffe, 
having  first  applied  some  to  my  own  eye  and  found  that  it 
gave  no  pain.  Four  applications  were  made  to  the  patient 
in  the  course  of  a  minute;  and  at  the  end  of  four  minutes 
from  the  first  of  them,  I  performed  cataract  extraction  with 
iridectomy  The  patient  was  unconscious  of  the  first  in- 
cision, and  was  barely  conscious  of  the  iridectomy,  not 
flinching  or  moving  the  eye  on  account  of  it.  The  section 
healed  perfectly  by  the  first  intention.  A  day  or  two  later, 
I  used  the  same  solution  before  slitting  up  the  lachrymal 
canaliculus,  and  rendered   the  little  operation  absolutely 
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painless.  As  asserted  by  Dr.  Denffe,  there  was  no  action 
upon  either  the  conjunctival  blood  vessels,  the  pupil,  or 
the  accommodation ;  and  I  cannot  but  think  that  the  new 
agent  will  be  found  useful  in  ophthalmic  practice.  The 
promptitude  of  its  action  is  alone  of  no  inconsiderable  ad- 
vantage." 

Retro-Ocular  Neuritis. 

GuNN,  Mr.  Marcus,  London,  Eng.     (  Tln^  Ophthalmic 
Review,    March,  1897.) 

In  opening  a  discussion  on  this  subject  at  the  March 
meeting  of  the  Ophthalmological  Society  of  the  United 
Kingdom,  Mr.  Gunn  referred  the  disorder  to  a  group 
of  diseases  which,  though  not  recognizable  by  objective 
features,  had  distinct  clinical  manifestations,  and  on  ac- 
count of  its  subjective  aspect  was  liable  to  be  confounded 
with  hysterical  amblyopia,  particularly  when  one  eye  only 
was  affected.  An  important  distinction  between  the  two 
conditions  was  furnished  by  the  reaction  of  the  pupil, 
which  was  active  in  the  hysterical  condition,  but  sluggish 
or  absent  in  the  nerve  affection,  there  being  sometimes 
failure  in  maintaining  the  contraction.  Occasionally  the 
optic  disc  was  affected,  and  in  some  cases  both  eyes  were 
involved,  but  the  changes  in  the  disc  were  never  gross. 
In  papilitis  the  fundus  changes  preceded  the  loss  of  vision, 
but  in  retro -ocular  neuritis  vision  failed  early  in  the  center  of 
the  field,  the  disc  changes  occurring  later.  Vision  im- 
proved with  subsidence  of  the  neuritis, which  might  be  fol- 
lowed by  some  pallor  of  the  outer  half  of  the  disc  propor- 
tionate to  the  intensity  of  the  inflammation.  It  appeared 
that  the  swelling  in  papillitis  did  not  interfere  immediately 
with  the  transmission  of  nerve  impulses,  whereas  in  deeper 
seated  neuritis  it  did  so  immediately,  owing  to  the  pres- 
sure being  exerted  centripetally  upon  the  nerve  fibers. 
This  he  attributed  to  the  resistance  of  the  nerve  sheath ; 
he  pointed  out  that  the  effect  was  most  marked  when  the 
portion  of  the  nerve  affected  lay  within  the  optic  foramen, 
which  was  quite  unyielding.  One  of  the  most  prominent 
features  of  the  disease  was  the  presence  of  a  central  sco- 
toma, first  for  color  (green-red)  and  afterward  for  white, 
showing  that  the  macular  fibers  were  earliest  affected. 
This  might  be  due  to  the  following  facts:  (1)  The  macular 
fibers,  though  peripheral  at  the  ocular  end  of  the  optic 
nerve,  attain  a  central  position  in  the  optic  foramen;  (2) 
the  macular  fibers,  being  functionally  the  most  active,  may 
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be  earliest  affected  by  pressure;  (3)  the  principal  lymph 
current  traverses  the  center  of  the  nerve;  (4)  the  macular 
fibers  occupy  a  relatively  large  area  in  the  optic  nerve. 
With  regard  to  the  symptoms  of  retro-ocular  neuritis,  in 
one  there  was  subjective  sensation  of  color  of  a  violet  or 
reddish-pink  tint,  with  slight  peripheral  contraction  of  the 
field  and  a  diminution  there  of  perception  for  green,  which 
assumed  a  bronze  appearance.  The  movement  of  the  eye- 
ball was  painful  in  one  or  other  direction  corresponding 
with  the  portion  of  nerve  affected.  The  degree  of  ambly- 
opia varied  greatly.  Acuity  of  vision  was  diminished  in 
a  bright  light  or  after  prolonged  use,  general  fatigue,  or 
exhaustion  from  want  of  food.  In  some  cases  objects 
appeared  as  if  seen  through  a  moving  haze.  These  phe- 
nomena might  be  explained  by  the  breaking  up  of  the 
nerve-sheath,  leaving  the  axis  cylinders  incompletely  in- 
sulated, or  by  the  alternating  activity  of  exhausted  fibers. 
In  support  of  this  last  suggestion  it  has  been  found  that 
the  colors  red  and  blue  are  distasteful  to  the  subjects  of 
retro-ocular  neuritis.  The  liability  to  injury  appears  to 
be  more  marked  at  the  periphery  and  extreme  center  of 
the  nerve.  The  causation  of  the  neuritis  may  be  traced 
locally  to  the  spread  of  the  change  to  the  nerve  from 
neighboring  orbital  cellulitis,  due  to  erysipelas,  cold  or 
septicaemia ;  or  to  periostitis  extending  to  the  optic  fora- 
men from  the  adjacent  sphenoidal  sinuses,  in  which  case 
both  nerves  are  affected ;  or  the  neuritis  may  be  a  local 
manifestation  of  a  general  disease,  such  as  syphilis,  gout, 
or  rheumatism,  the  latter  having  a  tendency  to  recurrence; 
and,  finally,  the  optic  tracts  and  nerves  are  liable  to  suffer 
as  part  of  the  central  nervous  system  as  in  insular  scle- 
rosis. 

Notes  on  the  Anatomy,  Development,  Pathology  and  Surgery 
of  the  Frontal  Sinuses. 

Collier,  Mayo,  M.  S.,  F.  R.  C  S.  E.,  London,  Eng. 
(  The  Lancet,  June  12,  1897.) 

After  giving  an  account  of  the  anatomy  and  develop- 
ment of  the  frontal  sinuses,  the  writer  continues : 

"In  most  cases  these  patients  apply  for  relief  to  the 
various  ophthalmic  institutions.  The  records  of  the  spe- 
cial hospitals  for  diseases  of  the  nose  and  throat  are  al- 
most blank;  but,  on  the  other  hand,  if  anyone  examines 
the  reports  from  the  various  ophthalmic  hospitals  he  will 
find  many  cases  recorded  of    affections  of  these  spaces. 
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This  is  accounted  for  by  the  fact  that  the  accumulations 
of  fluid,  be  it  pus,  serum  or  mucus,  or  what  not,  in  99 
cases  out  of  100,  bulge  or  perforate  the  roof  of  the  orbit 
and  protrude  at  its  upper  and  inner  angle  under  the  upper 
eyelid,  usually  causing  diplopia  as  a  prominent,  and  often 
to  the  patient  only,  symptom.  The  records  of  these  cases 
are  not  a  few,  and  the  names  of  ophthalmic  surgeons  are 
invariably  associated  with  them.  Hulke,  Lawson,  Soel- 
berg  Wells,  Bell  Taylor  and  many  others  have  each  re- 
ported one  or  more  cases. 

"The  lining  membrane  of  the  frontal  sinuses  is  but  an 
extension  of  the  lining  membrane  of  the  nasal  cavity 
through  the  infundibulum.  It  differs  widely  in  character 
from  the  usual  lining  membrane.  It  is  extremely  thin, 
and  in  the  healthy  state  pale  in  color  and  intimately  ad- 
herent to  the  subjacent  periosteum.  From  these  differ- 
ences in  anatomical  character  it  follows  that  the  lining 
membrane  of  the  frontal  sinuses  would  probably  not  be 
subject  to  the  same  role  or  list  of  diseases  that  characterize 
the  more  vascular  and  complicating  lining  membrane  of  the 
nose  proper.  By  far  and  away  the  most  common  affection 
in  these  spaces  is  catarrh,  in  one  form  or  another,  leading 
commonly  to  distension  and  abscess  by  the  retention  and 
accumulation  of  the  products  of  inflammation.  The 
pressure  of  the  retained  fluid  bulges  in  some  cases  the 
bony  casement  at  its  weakest  point,  the  roof  of  the  orbit 
causing  displacements  and  protrusion  of  the  eye.  Cases 
are  not  unknown  where  the  contents  have  pressed  back- 
ward and  necrosed  the  bone,  and  so  entering  the  arach- 
noid cavity  have  set  up  a  fatal  meningitis  or  abscess  of 
the  brain.  Again,  the  pus — although  rarely — may  bulge 
and  perforate  the  bone  in  a  forward  direction.  Cases, 
again,  occur  where  the  accumulation  is  intermittent  the 
pressure  due  to  retention  forcing  the  normal  passage  into 
the  nose.  These  latter  cases  are  not  marked  by  a  pro- 
trusion ito  the  orbit,  and  being  free  from  any  gross  exter- 
nal signs  to  assist  the  diagnosis  are,  as  a  rule,  unrecog- 
nized. To  this  class  of  cases  the  term  '  latent  empyema ' 
of  the  frontal  sinus  is,  I  think,  properly  applied. 

"The  diagnosis  and  treatment  of  these  two  classes  of 
cases  is  radically  different.  In  the  former  we  have  to 
make  a  diagnosis  and  differentiate  from  distended  lachry- 
mal sac,  dermoid  cysts,  cellulitis  or  orbit,  exostoses,  and 
new  growths.     In  latent  empyema  of  the  frontal  sinus  the 
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diagnosis  to  a  large  extent  depends  upon  subjective  symp- 
toms alone.  In  the  one  class  of  cases  the  first  and  only 
symptom  may  be  a  displacement  of  the  eyeball  associated 
with  diplopia,  but  unaccompanied  with  pain  or  uneasiness 
at  the  root  of  the  nose.  Latent  empyema  of  the  frontal 
sinus  is  not  necessarily  associated  with  any  other  affection 
in  the  throat  or  nose.  The  onset  is  usually  undefined, 
and  patients  have  merely  perceived  that  from  a  certain 
date  without  well  marked  cause  they  began  to  suffer  from 
pain  and  uneasiness  in  the  situation  of  the  frontal  sinuses 
(Prof.  Ogston).  After  a  while  headache  at  the  root  of 
the  nose, varying  in  intensity  but  always  present, is  a  main 
feature  of  these  cases.  A  discharge  of  pus,  not  abundant 
but  variable  in  quantity  if  looked  for,  may  generally  be 
made  out.  Pus  may  also  be  found  at  the  anterior  part  of 
the  roof  of  the  cavity,  but  is  small  in  amount  and  rarely 
visible.  Pain  or  tenderness  on  pressure  may  or  may  not 
be  present,  but  percussion  with  the  fingers  or  a  plexemeter 
generally  elicits  some  uneasiness.  The  pain  varies  in 
some  degrees,  it  is  constantly  present,  but  is  seldom  acute 
or  unbearable.  Bending  forward,  stooping,  or  reading 
increases  the  trouble,  and  as  a  rule  it  is  increased  when  in 
the  recumbent  position  and  after  sleep.  Dull,  damp  and 
rainy  weather  increases  the  discomfort,  but  high  altitudes 
and  bright  and  dry  atmospheres  improve  matters  consid- 
erably. Many  of  these  cases  escape  diagnosis,  and  are 
treated  with  bromides  and  iodide  of  potassium,  shower 
baths,  and  the  usual  list  of  remedies  for  headaches  without 
material  benefit.  I  have  the  notes  of  several  cases  of  latent 
empyema  of  one  or  both  frontal  sinuses  where  with  symp- 
toms such  as  related  above  the  diagnosis  has  been  made, 
and  on  the  sinuses  being  trephined  from  the  front  the  lining 
membrane  has  been  found  so  granular  as  almost  to  con- 
stitute a  polypoid  state.  In  other  cases  many  actual 
polypi  have  been  found.  These  cases  have,  without  ex- 
ception, in  my  own  hands  done  well,  leaving  on  the  fore- 
head scarcely  an  indication  of  the  site  of  the  operation. 

"In  latent  empyema  of  the  frontal  sinus  to  reach  and 
effectually  treat  the  disease  by  way  of  the  infundibulum 
is,  in  my  experience,  practically  out  of  the  question.  Re- 
sort must  be  had,  then,  to  opening  the  sinuses  in  front  at 
the  root  of  the  nose  in  the  mid-line,  or  at  the  inner  and 
upper  angle  of  the  orbit.  A  strong  and  fatal  objection  to 
this   latter   procedure  being   that   the  empyema  may    be 
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one-sided,  and  it  is  impossible  as  yet  to   make  sure   on 
which  side  the  disease  is  located.     The  procedure  requi- 
site to  open  tne  frontal  sinus  from  the  front  is  the  follow- 
ing:     The   patient  being   anaesthetised,    preferably   with 
chloroform,  and  the  interval  between  the  eyebrows  being 
divested  of  any  hairs  and  made  scrupulously  clean,  a  note 
is  to  be  made  of  the  exact  spot  in  the  mid-line  on  a  level 
with  the  upper  margin  of  the  orbits.      This,  for  the  pur- 
poses of  the  operation,  may  be  termed  the  -'pin  spot,"  as 
it  is  the  spot  where  the  pin  of  the  trephine  is  subsequently 
placed.     An  incision  should  be  made  exactly  in  the  mid- 
line, commencing  at  the  root  of  the  nose  below  the  glabella 
and  carried  upward  for  about  two  inches.     In  this  incision 
everything  is  divided  to  the  bone.     There  is  no  hemor- 
rhage as  a  rule.     Next  the  pericranial  covering  is  raised 
by  an  elevator  and  retracted  to  each  side  with  blunt  hooks 
or  retractors.     Bone  to  the  extent  of  a  five  shilling  piece 
will  now  have  been  exposed.     A  trephine  with  a  crown  the 
size  of  a  six-penny-piece  or  less  should  now  be  so  placed 
on  the  glabella  that  the  pin  of  the  trephine  enters  the  bone 
at  the  "pin  spot."     The  trephine  is  worked  in   the  usual 
way  with  caution,  examining  with  a  fine  probe  the  depth 
of  the  incision  after  every  few  twists.     As  it  is  important 
to  remove  the  button  of  bone  without  lacerating  or  open- 
ing the  lining  of  the  sinus  great   care  must  be  observed 
during  the  last  few  twists  of  the  trephine.     The  .trephine 
does  its  work  first  below  and  there  is  always  some  difficulty 
in  removing  the  button,  the  bony  septum  or  arch  dividing 
the  sinuses  retaining  it  above.     By  careful  manipulation 
with  an  elevator  the  button  of  bone  is  detached,  leaving  the 
mucous  lining  of  the  sinus  intact.     This  step  is  important 
for  the  following  reasons :     One  or  both  sinuses  may  be 
healthy.     The  nature  and  character  of  the  contents  is  ob- 
scured by  admixture  of  blood.     There  may  be  no  frontal 
sinus,  and  the  cerebral  cavity  may  be  below  what  is  sup- 
posed to  be   the  lining  membrane  of  the  sinus.     One  or 
both  sinuses,  according  to  circumstances  is,   or  are,   next 
to    be  opened  with  forceps   and  scissors   and    examined. 
Any  secretion  is  to  be  removed.     Any  disease  of  the  mu- 
cous membrane  is  to  be  treated  by  curetting  or  chloride  of 
zinc,    or   both.     Any   polypi  are  to  be  removed,  and  the 
stumps    treated    with    caustic,    if    requisite.      Above    all 
things,  an  opening  must  be  established  with  the  nasal  cav- 
ity, and  a  drainage  tube  inserted  and  maintained  in  posi- 
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tior.  Daily  ablutions  with  antiseptic  fluids  will  keep  up  a 
healthy  action  and  assist  a  cure.  The  wound  is  to  be  ac- 
curately joined,  the  pericranium  and  pericranial  aponeu- 
rosis, as  well  as  the  skin,  being  separately  and  carefully 
adjusted.  The  tube  may  protude  from  the  center  of  the 
wound  for  the  first  few  days  for  the  purposes  of  irrigation, 
but  subsequently  may  be  shortened  or  dispensed  with  en- 
tirely. 

"  The  result  of  this  operation  is  usually  immediately 
beneficial.  The  patients  lose  their  troublesome  symptoms 
and  are  permanently  relieved.  The  wound  healing  by  first 
intention  there  is  no  scar  or  disfigurement,  and  the  line  of 
the  incision  is  scarcely  perceptible.  The  method  adopted 
by  ophthalmic  surgeons  of  treating  the  other  and  more 
common  class  of  cases  as  illustrated  by  a  protrusion  and 
displacement  of  the  eyeball  is  rarely  satisfactory.  Lawson, 
Hulke,  and  others,  have  laid  down  the  rules  and  steps  of 
the  operation  for  opening  the  frontal  sinuses  at  the  upper 
and  inner  angle  of  the  orbit  at  the  most  prominent  point  of 
the  swelling  with  great  exactitude.  I  have  adopted  this 
procedure  seldom  with  more  than  temporary  benefit,  and 
never  with  speedy  relief  or  cure.  In  this  procedure  the 
protrusion  in  the  orbit  is  attacked  and  opened  at  its  most 
prominent  point.  The  incision  is  made  through  the  orbic- 
ularis muscle,  suspensory  ligament  of  the  eyelid,  and  of- 
ten close  to  the  pulley  of  the  superior  oblique  muscle  and 
in  proximity  to  the  lachrymal  sac.  The  opening  speedily 
closes  and  granulations  spring  up,  impeding  the  discharges 
and  ultimately  hampering  the  movements  of  the  lids  and 
leaving  a  nasty  scar  and  much  disfigurement  of  the  parts. 
More  than  this,  during  the  operation  no  clear  or  exact 
view  is  obtained  of  the  interior  of  the  sinus  or  lining  mem- 
brane. In  this  operation  it  is  most  difficult  to  find  the  in- 
fundibulum  or  enlarge  the  same,  if  required,  from  the 
orbital  opening.  A  drainage  tube  in  the  upper  eyelid  is 
most  annoying  to  the  patient  and  most  unsightly.  Exper- 
ience shows  that  these  cases  treated  thus  go  on  discharg- 
ing for  years  and  are  not  cured.  I  have  long  discarded 
opening  the  swelling  in  the  orbit.  I  now  always  trephine 
in  the  front,  a  >  little  to  one  side  of  the  mid-line,  and  treat 
the  case  after  the  method  of  a  latent  empyema.  Six 
weeks  will  usually  suffice  to  cure  these  cases,  if  operated 
on  from  the  front.  More  rare  affections  of  the  frontal  sin- 
uses next  to  accummulations  of  fluids  or  pus  are  exostoses, 
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polypi,  and  new  growths.  Exostoses  are  very  rare  and 
are  usually  of  the  hard  description.  There  is  one  spec- 
imen in  the  Hunterian  museum,  a  large  one,  filling  both 
sinuses  and  protruding  into  the  nose  and  orbit.  The  mu- 
seum at  Cambridge  contains  another  specimen,  and  a  third 
is  to  be  found  at  the  museum  of  St.  Bartholomew's  Hos- 
pital. Mackenzie  had  two  small  specimens  found,  I  be- 
lieve, unexpectedly  post  mortem.  Polypus  of  the  frontal 
sinus  of  any  size  or  in  the  form  of  pedunculated  growths 
is  rare,  but  when  occurring  is  usually  associated  with 
the  same  disease  in  the  nose.  Mr.  Hulke  reported  several 
cases  of  polypus  of  the  frontal  sinus,  only  one  case  of 
which  was  unassociated  with  a  similar  state  of  things  in 
the  nose.  These  cases  generally  led  to  accummulation  in 
the  sinuses  and  were  not  primarily  diagnosed  as  polypi. 
New  growths  are  extremely  rare,  but  sarcoma  has  been 
reported  as  presumably  originating  in  these  spaces.  Of 
insects  in  the  frontal  sinus  cases  have  been  reported  by 
Mackenzie  and  others.  One  interesting  case  of  foreign 
body  in  the  frontal  sinus  was  under  my  own  care — the 
only  case  of  the  kind,  so  far  as  I  am  aware,  on  record. 
During  the  exhibition  of  snuff  a  quantity  was  drawn  into 
an  unusually  patent  frontal  sinus,  and  set  up  the  most  in- 
tense inflammation  with  great  headache,  high  temperature, 
and  delirium." 

The  Ocular  Complications  of  Typhoid  Fever. 

Bull,  Charles  Stedman,  A.  M.,  M.  D.,  of  New  York. 
(  The  Medical  Itecord,  April  24,  1897.) 

The  writer  states  that  in  most  infectious  diseases  the 
eye,  if  affected  at  all,  is  involved  more  frequently  in  the 
early  stage,  or  even  in  the  prodromal  period,  but  that  this 
is  not  so  in  typhoid  fever,  and  that  this  fact  sometimes 
helps  to  a  diagnosis,  as  in  doubtful  cases  of  measles.  "In 
typhoid  fever  the  occurrence  of  eye  symptoms  seems  to 
be  either  a  part  of  the  infectious  disease  itself  or  among 
its  sequelae."  He  mentions  retinal  hemorrhages  as  one 
of  the  conditions  occurring  in  severe  forms  of  typhoid 
fever,  and  dependent  upon  degeneration  of  the  walls  of 
the  blood  veesels. 

"In  typhoid  fever  various  lesions  may  occur  in  the  eye, 
not  only  during  the  height  of  the  disease,  but  also  during 
the  period  of  convalescence.  These  lesions  may  be  enu- 
merated as  follows,  in  the  order  of  frequency: 

1.    Conjunctivitis  of  the  catarrhal  type,  with  little  or  no 
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secretion,  is  a  very  common  occurrence  in  typhoid,  as  it  is 
in  all  fevers."     *     *     * 

2.  Phlyctemdar  Conjunctivitis  and  Keratitis.  These 
are  not  uncommon  and  occur  as  clear,  transparent  vesicles, 
usually  along  the  corneal  margin.  There  is  a  great  ten- 
dency to  these  affections  during  convalescence.  These 
phlyctenulae  do  not  suppurate,  but  ulcerate,  discharge 
clear  contents,  and  then  dry  up  and  leave  no  trace  behind 
them. 

3.  Loss  of  ^Lcronr/iiodation  and  Dilatation.  These  are 
by  no  means  infrequent  symptoms  of  typhoid  fever,  are 
due  more  to  the  general  asthenic  condition  than  to  any 
lesion  in  the  ciliary  body  or  iris,  and  occur  during  the 
height  of  the  disease  as  well  as  during  the  period  of  con- 
valescence. 

4.  Retinal  he))ion'/ia(/es  of  various  kinds,  and  more  or 
less  profuse,  are  by  no  means  uncommon  occurrences  in 
the  height  of  the  disease,  being  met  with  in  bad  cases  and 
usually  accompanied  or  preceded  by  interstinal  hemor- 
rhage. Ordinarily  these  hemorrhages  are  punctate,  linear 
or  flame-shaped,  occupying  the  inner  layers  of  the  retina 
and  occurring  during  the  third  week.  Profuse  hemor- 
rhages are  uncommon.  "Sometimes  a  profuse  interstinal 
hemorrhage  will  cause  amaurosis  from  the  great  loss  of 
blood,  without  there  being  any  retinal  hemorrhage.  This 
is  due  to  the  general  peripheral  anaemia  and  contraction  of 
the  arterial  walls,  caused  by  the  loss  of  blood,  and  is  of 
the  same  nature  as  the  amaurosis  met  with  after  profuse 
epistaxis  or  menorrhagia.  Should  these  patients  recover, 
the  blindness  is  apt  to  end  in  atrophy  of  the  optic 
nerve." 

5.  Paralysis  of  external  muscles  is  not  infrequent  during 
convalescence  from  typhoid  fever,  or  at  a  later  period. 
According  to  some  authorities  these  paralysis  are  due  to 
a  chronic  nephritis,  which  is  a  not  infrequent  sequel  of 
typhoid.  They  are  said  to  be  nuclear,  rapidly  recovered 
from,  but  tending  frequently  to  relapse.  Other  authorities 
regard  them  as  due  directly  to   a  neuritis  caused  by  the 

typhoid  poison. 

6.  y^euro-reti)ritis,  or  retrobulbar  neuritis,  a  rather  rare 
complication  and  supposed  to  be  due  to  a  more  or  less 
circumscribed  meningitis  at  the  base  of  the  brain;  it  is 
apt  to  end  in  atrophy  of  the  optic  nerve.  The  ophthalmo- 
scopic picture  resembles  that  of  retrobulbar  neuritis  due 
to  excessive  use  of  tobacco  or  alcohol. 
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7.  Inficnumations  of  the  uveal  tract,  such  as  iritis, 
cyclitis  and  choroiditis,  both  serous  and  plastic,  never 
purulent,  are  occasionally  met  with  during  the  height  of 
the  disease.  They  may  be  unilateral  or  bilateral,  and  of 
varying  intensity. 

Cataract  and  Its  Association  with  the  Gouty  and  Rheumatic 
Diathesis,  and  Their  Relation  to  Diseases  of  the  Eye. 

RiSLEY,  S.  D.,  M.  D.,  Philadelphia.  Pa.  (  University 
Medical  Magazine,  June,  1897.) 

"It  is  not  difficult  to  trace  a  distinct  clinical  relationship 
between  a  large  group  of  ocular  affections  and  the  lithic 
acid  diathesis.  The  eye  symptoms  from  which  many  per- 
sons suffer  disappear  promptly  under  out-of-door  life,- 
with  the  attending  muscular  exertion,  deeper  breathing, 
and  increased  excretion.  The  blood  vessels  and  tissues 
are  relieved  by  these  means  of  the  products  of  imperfect 
metabolism  consequent  upon  sedentary  life  and  the  over- 
supply  of  rich  foods.  As  a  result,  not  only  does  the  gen- 
eral health  improve,  but  the  eye  symptoms  disappear. 
While  the  relation  of  these  ocular  discomforts  to  the 
milder  or  incipient  forms  of  lithemia  is  too  frequently 
overlooked,  I  believe  it  is  quite  as  common  to  neglect  the 
important  bearing  this,  diathesis  has  upon  the  serious  af- 
fections of  the  eye  which  occur  especially  during  and  after 
middle  life.     *     *     * 

"It  is  unquestionably  true  that  opacity  of  the  lens  fre- 
quently occurs  where  we  can  discover  no  trace  of  the 
rheumatic  or  gouty  diathesis  in  the  individual  or  his  an- 
cestry; but  I  have  been  at  pains  to  show  that  even  in 
these  individuals  the  incipient  cataract  was  so  uniformly 
preceded  by  retino-choroidal  disease  and  vitreous  degene- 
ration as  to  enforce  the  opinion  that  the  opacity  of  the 
lens  was  a  result  of  impaired  nutrition,  caused  by  the  asso- 
ciated affections  of  the  uveal  tract.  In  sixty  consecutive  cases 
of  incipient  cataract  between  42  and  82  years  of  age,  oc- 
curring in  private  practice,  it  was  shown  that  in  upward  of 
50  per  cent,  there  was  noted  a  clear  history  of  weak  eyes 
and  long-standing  asthenopia,  often  reaching  back  into 
early  life.  Choroiditis  in  varying  degrees  of  severity, 
with  vitreous  opacities,  is  noted,  and  in  most  instances 
carefully  described  in  one  or  both  eyes  in  60  per  cent,  of 
the  cases,  In  the  remaining  40  per  cent,  no  note  is  made 
of  the  intra-ocular  conditions,  or  the  opacity  was  too  far 
advanced  to  permit  ophthalmscopic  study  of  the  fundus,  but 


614  REVIEW  OF  CURRENT  OPHTHALMIC  LITERATURE. 

in  many  cases  of  these  the  intra-ocular  disease  was  ren- 
dered probable  by  the  weak  and  irritable  eyes,  asthenopia 
and  the  chronically  injected  or  inflamed  extra-ocular 
membranes — that  is  to  say,  there  was  present  undue  sens- 
itiveness to  light,  headache  and  increased  lachrymation. 
The  conjunctiva  of  the  lids  was  injected,  the  caruncles 
swollen  and  red,  while  the  episcleral  and  anterior  perfo- 
rating vessels  were  full  and  tortuous,  indicating  unmis- 
takably the  pathological  processes  progressing  within  the 
eyeball.  In  a  word,  in  these  sixty  cases  of  incipient  cata- 
ract applying  consecutively  for  relief,  and  presenting  all 
stages  of  advancement  in  one  or  both  eyes,  there  could 
be  no  doubt  as  to  the  relation  of  cause  and  effect  between 
the  advancing  opacity  of  the  lens  and  the  attending 
pathological  conditions  cf  the  uvea. 

"  That  the  lens  and  vitreous  body  should  undergo  de- 
generative changes  in  an  eye  the  subject  of  pathologic 
processes  affecting  its  food-bearing  membrane  should  not 
cause  surprise,  since  it  should  be  anticipated  that  these 
avascular  structures  would  quite  naturally  be  the  first  to 
suffer  from  impaired  nutrition.  We  are  accustomed  to 
witness  opacity  of  the  lens  as  a  sequel  to  violent  forms  of 
disease  involving  the  uveal  tract,  as  in  plastic  irido- 
cyclitis, detachment  of  the  retina,  and  absolute  glaucoma, 
in  all  of  which  it  is  very  liable  to  occur  as  the  closing 
scene  in  these  destructive  processes. 

"  That  less  vicious  forms  of  uveal  disease  may  also  be 
influential  in  leading  to  impairment  of  the  nutrition  of  the 
lens  and  causing  it  to  become  opaque  and  that  the  gouty 
and  rheumatic  diathesis  are  among  the  most  frequent  causes 
of  these  chronic  subacute  forms  of  disease  affecting  the 
uvea  is  the  contention  of  this  paper.  I  suppose  that  no 
one  will  be  found  to  question  the  clinical  fact  that  these 
important  dyscrasiae  are  second  only  to  syphilis  in  causing 
iritis  and  irido-cyclitis,  especially  in  their  recurrent  forms. 
But  any  careful  study  of  individual  cases  will  reveal  the 
fact  that  the  entire  choroidal  tract  is  more  or  less  seriously 
involved  in  every  case.  Indeed,  it  not  infrequently  hap- 
pens that  the  acute  recurrences  of  iritis  are  preceded  by 
a  lighting  up  of  the  deeper  chronic  and  progressive  cho- 
rioditis  under  exacerbations  of  the  rheumatic  or  gouty 
diathesis.  That  many  of  these  exacerbations  never  result 
in  iritis,  but  are  manifested  by  asthenopia,  slightly  in- 
creased impairment  of  vision,  and  tender  eyeballs  is  doubt- 


REVIEW  OF  CURRENT  OPHTHALMIC  LITERATURE.  615 

less  true,  each  attack  disturbing  more  and  more  pro- 
foundly the  nutrition  of  the  eyeball.  Such  attacks  are 
often  attended  with  transient  increase  of  tension,  a  steamy 
cornea,  and  foggy  vitreous  body.  When  examined  with  a 
magnifying  glass  this  want  of  transparency  in  the  vitre- 
ous is  seen  to  be  due  to  a  fine  granular  or  sand -like  deposit, 
which  clears  up  as  the  attack  passes  off.  Under  repeated 
exacerbations  web-Hke  opacities  finally  form  which  float 
more  and  more  freely  as  the  vitreous  degenerates  and 
loses  its  normal  consistency.  The  nucleus  of  the  lens  be- 
comes more  and  more  plainly  outlined  and  the  lens  sub- 
stance more  strongly  reflecting.  In  many  cases  banks  of 
opacity  form  in  the  periphery  from  which  spicules  of  opac- 
ity sooner  or  later  project  along  the   capsule  toward  the 

pole." 

The  writer  gives  the  detailed  history  of  a  case  which  he 
has  kept  under  observation  for  the  past  thirteen  years ;  in 
this  case,  cataract  was  but  one  of  the  phenomena  in  a  long 
chain  of  symptoms  depending  upon  the  diathesis  under 
discussion.  This  patient  had  recurring  attacks  of  head- 
ache, during  which  she  was  unable  to  use  her  eyes;  there 
Avas  foggy  vision,  tenderness,  lachrymation,  photophobia; 
examination  showed  incipient  cataract,  choroiditis  and 
fine  opacities  of  the  vitreous.  There  was  a  gouty  history. 
She  has  now  a  rapidly  maturing  cataract  and  this  state, 
the  writer  thinks,  has  been  reached  by  frequently  recur- 
ring exacerbations  of  mild  gouty  attacks.  Many  times  the 
eyes  have  escaped,  the  attacks  falling  upon  the  joints,  but 
frequently  the  eyes  alone  suffered,  sometimes  one,  but 
often  both  at  a  time. 

"That  the  nutrition  of  the  lens  should  suffer  in  the  pres- 
ence of  this  diathesis  is  rendered  at  least  probable  by  sev- 
eral consderations  other  than  those  already  adduced.  It  is, 
in  the  first  place,  to  be  expected  that  what  may  be  termed 
the  unstable  equilibrium  of  the  component  transparent 
cells  of  the  lens  would  be  readily  disturbed,  as  others  have 
pointed  out,  by  quantativr  change  in  its  environing  fluids. 
For  example,  it  is  well  known  that  the  entrance  into  the 
tissues  of  the  frog  of  rapidly  diffusible  substances,  as  chlo- 
ride of  sodium,  naphthalin,  and  sugar,  disturb  the  trans- 
parency of  the  lens,  presumably  through  some  change  in 
the  normal  osmotic  qualities  of  the  fluids  in  and  around 
the  lens.  I  have,  in  three  instances,  seen  curious  and  in- 
teresting changes  suddenly  occur  in  the  refraction  of  dia- 
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betic  patients  during  acute  exacerbations  of  their  disease, 
presumably  due  to  changes  in  the  lens,  which  once  more 
resumes  its  normal  state  when  the  great  excess  of  sugar 
had  disappeared  from  the  urine,  and  presumably  also  from 
the  tissues. 

"  It  is  probable,  having  these  observations  in  view,  that 
the  change  in  the  density  of  the  tissue  fluids  was  sufficient 
to  disturb  the  physiological  relation  of  osmosis  in  the  lens 
fibers,  and  thus  lead  to  the  observed  changes  in  the  refrac- 
tion of  the  eye.  If  this  can  occur  in  saccharine  diabetes, 
why  may  not  a  similar  change  be  produced  by  the  accum- 
ulation in  the  blood  and  fluids  of  the  tissues  of  lithic  ac^'d 
and  its  salts.  While  the  lens  may  recover  from  a  single 
disturbance,  as  noted  in  the  two  cases  of  diabetes  men- 
tioned above,  it  is  highly  probable  that  permanent  degen- 
eration would  ensue  upon  repeated  exacerbations,  or  if  the 
lens  were  steadily  bathed  in  an  abnormal  nutritive  fluid. 
The  excess  of  uric  acid  salts  in  the  serum  in  the  rheumatic 
or  gouty  diathesis  may  be,  and  doubtless  is,  sufficient  to 
disturb  the  nutritive  equilibrium  in  all  the  organic  cells, 
but  would  fall  with  especially  disastrous  results  on  the  un- 
stable transparent  cells  of  the  lens  and  vitreous  body.  The 
amount  of  uric  acid  in  the  gouty  blood  may,  according  to 
Gerrod,  reach  .11  grain  in  1000  grains  of  serum.  Further- 
more, it  is  a  significant  clinical  fact,  as  bearing  upon  the  con- 
clusion of  this  paper,  that  the  ectodermic  structures  of  which 
the  lens  is  one,  and  the  connective  tissue  in  and  about  the 
joints  where  it  is  most  dense  and  comparatively  avascular, 
and,  therefore,  where  nutrition  is  most  easily  retarded, 
are  precisely  the  localities  which  suffer  earliest  and  most 
t  constantly  in  the  evolution  of  gout." 

;  Taxis  in  Increased  Intra-Ocular  Tension- 

i  RiCHEY,  S.    O.,  M.  D.,  Washington,   D.  C.   (Journal  of 

the  Amer.  Med.  Assoc,  May  29,  1897.)  "The  principal 
arteries  of  the  globe  enter  it  posterially  and  pierce  the 
sclerotic  directly,  limiting  as  far  as  possible  resistance  to 
the  access  of  nutrient  blood.  On  the  other  hand,  the  veins 
pass  very  obliquely  through  the  sclerotic  in  channels 
varying  from  1.5  mm.  to  5.5  mm.  in  length,  and  contain  no 
valves  distal  to  their  junction  with  the  ophthalmic  vein. 
The  intra-ocular  vessels  have  no  vaso- motor  constrictors, 
and  the  tension  of  the  eyeball  depends  upon  the  pressure 
in  the  extra-ocula  arterial  current;  after  death  it  is  low- 
ered.    Given  an  abnormal  propulsive  force  in  the  extra- 
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ocular  arterial  current  from  any  cause,  and  the  increased 
influx  of  arterial  blood  raises  intra-ocular  pressure.  So 
long  as  this  influx  does  not  exceed  the  ability  of  the  ven- 
ous system  to  remove  it,  the  increased  tension  is  within 
the  limits  of  safety;  but  should  there  be  any  slowing  of 
the  outflow  of  venous  blood,  that  is,  a  loss  of  balance  be- 
tween the  influx  and  the  efflux  of  blood,  'a  vicious  circle' 
is  at  once  formed,  which  is  more  or  less  able  to  break  it- 
self, depending  upon  the  less  or  greater  violence  and  per- 
sistence of  the  general  vascular  excitement. 

"  Unfortunately,  from  this  point  of  view,  the  anatomic 
course  through  the  sclerotic  of  the  veins  favors  obstruc- 
tion to  the  outflow  of  venous  blood,  they  for  a  limited  part 
of  their  length  being  parallel  with  the  sclerotic  and  within 
its  meshes;  so  that«j*//  increase  of  pressure  within  the  eye 
must  narrow  their  lumen  and  diminish  the  outflow.  This 
in  turn  adds  to  the  existing  intra-ocular  pressure,  further 
reducing  the  caliber  of  the  veins,  and  resulting  in  edema 
of  the  surrounding  tissues,  carrying  a  false  impression  that 
glaucoma  is  due  to  a  disturbance  of  intra-ocular  secretions. 
Venous  stasis  in  chronic  glaucoma  if  not  relieved,  results 
in  thrombosis  and  connective  tissue  hyperplasia,  in  addi- 
tion to  other  recognized  changes.  The  difficulties  and  un- 
certainties arising  in  the  hisiory  and  management  of 
chronic  glaucoma  have  their  immediate  cause  in  thrombo- 
sis of  the  choroidal  veins,  complete  relief  from  which  de- 
pends upon  the  length  of  time  it  has  lasted,  and  the  more 
or  less  permanency  of  the  changes  within  the  vessels  from 
the  presence  of  coagula,  for  organized  tissue  may  have 
formed  there,  with  final  abolition  of  the  vessels  of  which 
no  mitigation  is  possible. 

"Previous  to  organization  of  the  coagula  and  obliteration 
of  the  vein,  during  stasis  and  even  when  thrombosis  is  re- 
cent, the  flow  of  venous  blood  is  favored,  or  the  ccjagula 
may  be  broken  up,  passed  into  the  larger  vessels  and  re- 
dissolved  by  pressure  upon  the  external  surface  of  the  eye- 
ball in  imitation  of  the  normal  interrupted  pressure  upon 
it  of  the  eyelids,  of  the  extrinsic  muscles  and  their  ten- 
dons, and  that  produced  by  the  contraction  of  the  iris, 
which  here,  as  elsewhere,  promotes  the  movement  outward 
of  the  current'  within  the  veins,  and  is  antagonistic  to 
stasis.  This  proceeding  I  suggested  and  described  at  the 
meeting  in  1896  of  the  American  Ophthalmological  Society, 
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under  the  name  of  (axis,  because  the  movement  of  the  fin- 
gers is  the  same  as  in  reducing  hernia.  It  is  an  imitation 
of  a  normal  function  adjusted  to  a  condition  of  normal 
tension,  and  is  necessary  because  this  function  of  the 
lids  and  muscles  requires  aid  in  a  state  of  high  intra- 
ocular tension,  which  offers  increased  resistance  to  pres- 
sure. It  should  be  cautiously  practised  when  the  coats 
of  the  vessels  are  weak,  to  guard  against  intra -ocular 
hemorrhage,  the  risk  of  which  is  small,  except  when  hem- 
orrhage is  imminent  or  has  previously  occurred.  It  will 
accomplish  what  may  be  achieved  by  operation,  with  the 
advantage  that  it  may  be  repeated  with  the  recurrence  of 
venous  stasis  and  increased  tension,  which  is  a  chronic 
tendency  in  chronic  glaucoma. 

"That  a  myotic  stimulates  the  iris  to  the  production  of 
this  kind  of  pressure ;  that  a  mydriatic  favors  an  attack  of 
glaucoma  by  paralysis  of  the  iris,  thus  allowing  an  ad- 
vance of  vitreous  body  and  lens,  and  consequent  increased 
intra-ocular  engorgement  and  obstruction  of  the  anterior 
channel  of  filtration ;  that  iridectomy,  the  force  of  the 
extra-ocular  circulation  being  lessened,  acts  by  temporar- 
ily relieving  pressure  upon  the  surface  of  the  veins,  per- 
mitting them  to  disgorge  themselves;  that  after  iridectomy, 
malignant  glaucoma,  intra-ocular  hemorrhage  and  failure 
of  the  anterior  chamber  to  reform,  are  caused  by  the  per- 
sistence of  undue  vis  a  /err/o  in  the  extra -ocular  arterial 
system,  I  am  convinced. 

"This  paper  is  an  appeal  to  my  colleagues  to  transfer 
their  attention  in  glaucoma  from  the  anterior  channels  of 
filtration  to  the  fundus;  from  the  relative  amounts  of  se- 
cretion and  excretion  of  the  fluids  of  the  eye  to  the  influ- 
ence of  the  vascular  system,  local  and  general;  from  a 
possible  vicious  circle  in  the  aixterior  to  a  more  rational 
vicious  circle  in  the  posterior  section  of  the  eyeball ;  satisfied 
that  only  thus  will  they  find  an  acceptable  solution  of  the 
many  perplexing  phenomena  which  have  been  observed  in 
glaucoma." 

Sarcoma  of  the  Corneal  Limbus. 

Strouse,  a.  N.,  M.  D.,  New  York  ( Arc/tives  of  Oph- 
thalmology, April,  1897.)  The  writer  relates  the  history  of 
a  case  of  this  disease,  speaks  of  the  origin  of  these  neo- 
plasms, the  symptoms,  pathology  and  treatment,  gives  a 
list  of  the  cases  previously  reported  and  concludes  with 
the  following  summary :  1,  Sarcoma  of  the  limbus  is  of  com- 
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paratively  rare  occurrence ;  2,  it  never  invades  the  interior 
of  the  eyeball,  but  remains  confined  to  the  external  struc- 
tures; 3,  metastasis  practically  never  occur;  4,  recur- 
rences are  frequent,  but  do  not  contra-indicate  conservative 
measures  in  treatment;  5,  radical  procedures,  enucleation 
or  exenteration,  are  unjustifiable,  except  in  those  cases  in 
which  the  growth  has  attained  extensive  proportions,  or 
in  which  vision  has  been  destroyed. 

Law  of  Refraction— Change  Following    Increase  or  Decrease 
of  Body-Weight. 

Gould,  George  M.,  M.  D.,  Philadelphia,  Pa.  (The 
Medical  JSTeivs,  June  26,  1897.)  "In  starvation,  97  per 
cent,  of  the  fat  of  the  body  is  lost  before  death,  and  of  the 
remaining  3  per  cent,  the  orbits  always  retain  some  and  a 
larger  amount  proportionally  than  other  localities.  This 
seems  to  indicate  that  the  cushion  of  fat  blanketing  the  eye- 
ball posteriorly  is  of  great  importance  to  the  function  of 
vision,  and  if  so,  it  would  appear  natural  that  great  in- 
crease or  decrease  of  body- weight,  consisting  mostly  in  gain 
or  loss  of  fat,  might  lead  to  changes  of  fat  deposits  in  the 
orbit,  with  consequent  variations  in  pressure  upon  the 
eyeball.  If  to  this  consideration  we  add  the  noteworthy 
fact  that  a  variation  so  small  as  that  of  one  millimeter  in 
the  antero -posterior  diameter  of  the  eyeball  produces  the 
huge  ametropic  change  of  three  diopters,  we  recognize 
how  slight  a  difference  in  orbital  pressure  is  required  to  ac- 
count for  a  marked  variation  of  refractive  error.  It  is 
easily  demonstrable  that  a  difference  of  one  or  two  diop- 
ters may  be  produced  simply  by  increase  or  decrease  of 
posterior  pressure,  without  posterior  staphyloma,  or  in  any 
way  altering  the  total  capacity  of  the  eyeball,  but  simply 
by  altering  its  shape.  The  equatorial  diameter  would  be 
lengthened  by  a  slight  polar  shortening,  and  vice  versa. 
The  ametropia  of  albinotic  eyes  shows  this  fact  produced 
by  another  mechanism. 

"  These  purely  a  ^Wo>-/ thoughts  had  been  in  mind  for 
years,  and  I  had  had  a  number  of  patients  in  whom  changes 
of  refraction  were  suspected  to  be  coincident  or  conse- 
quent upon  changes  in  body-weight,  but  there  were  al- 
ways some  elements  of  doubt,  due  to  the  fact  that  as  the 
patients  had  been  previously  examined  by  other  oculists, 
I  might  reasonally  suspect  there  were  errors  due  to  my  own 
carelessness,  etc.  Last  spring,  however,  several  cases 
came  nearly  together,  and  a  study  of  the  case-records  ap- 
13 
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peared  to  warrant  a  tentative  theory,  or  working  hypoth- 
esis, of  sufficient  plausibility  to  justify  making  the  sugges- 
tion public.     I   remember   to   have   been   often  perplexed 
before  the  present  suggestion  occurred  to  me  to  account 
for  decreases  in  myopia.     I  by  no  means  claim  any  great 
definiteness  of  result  or  any  precise  formulation  of  a  law, 
except  in  general  terms,  and  liable  to  modifications  and 
exceptions.     I  myself  have  had  one  or  two  cases  showing 
•that,  if   founded  upon  fact,  the  rule  is  not  variable.     It 
certainly  could  not  be  so,  because  many  complicating  con- 
ditions and  circumstances  must  occur,  and  must  be  taken 
into  account.     With  all  due  allowances  and  justifiable  cau- 
tions, it  seems  to  me  that  the  thought  is  a  reasonable  one, 
and  is  given  in  order  to  be  proved  or  disproved  by  the  fu- 
ture observations  of  many.     If  it  is  true,  it  will  help  to  ex- 
plain a  number  of  perplexing  cases,  and  put  us  and  our 
patients  on  guard.     I  am  sure  the  common  belief  that  my- 
opia does  not  lessen  is  frequently  disproved  by  facts.     It 
has  for  years  been  my  custom  to  expect  refraction  changes 
consequent  upon  severe  general  illness,  and  it  may  be  that 
these  are,  at  least  in  part,  mere  corolaries  of  the  theory 
under  consideration. 

"  In  brief,  my  suggestion  is  as  follows:    Great  increase 
of  body-weight  may  cause  shortening  of  the  anterio-pos- 
terior   diameter  of  the  eyeball  or  alterations  of  curvature 
(increase  of   hyperopia,    decrease   of   myopia,  or  similar 
changes  of  astigmatism)  ;  and  on  the  other  hand,  great 
decrease  of  body-weight  may  be  coincident  with  length- 
ening of  the  eyeball    (decrease  of  hyperopia,  increase  of 
myopia,  or  like  changes  of  astigmatism.)"  The  writer  adds 
a  few  cases  which  clinically  illustrate  the  law,  and  says  in 
conclusion:    "It  is  also  possible  that  changes  in  muscle- 
balance  may  sometimes  depend  upon  the  amount  of  fat  in 
the  orbits  and  lids.     An  indirect  but  striking  proof  of  the 
theory  set  forth,  consists  in  the  fact  of  the  production  of 
high  degrees  of  compound  hyperopic  astigmatism  in  al- 
binos  due   to  the   continuous  lid -pressure.       The   albino 
seeks  to  shut  out  light  by  the  lids,   and  the  pressure  les- 
sens   the    anterio-posterior  diameter   of   the   cornea   and 
shortens  the  vertical  meridian  to  an  enormous  degree." 
Conical  Astigmatism,  and  Staphylomata  of  the  Sclerotic  as  a 
Cause  of  Astigmai  ism. 
Batten,  Rayner  D.,  M.  D.,  B.  S.,  London.  (  Tlie   Opli- 
tlialmic  Review,  January,  1897.)     The  writer  calls  atten- 
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tion  to  the  diagnosis  of  staphylomata  occurring  laterally, 
or  in  the  anterior  portion  of  the  globe.     "Staphylomata  or 
general  yielding  of  the  globe  anteriorily  do  not  necessar- 
ily give  rise  to  the  evidences  usually  associated  with  yield- 
ing of  the  sclerotic,  viz.,  refractive  myopia,   myopic  cres- 
cents, thinning  of  the  choroid,  stretching  and  distortion  of 
the  retinal  vessels.     Yielding  of  the  sclerotic  in  the  an- 
terior portion  of  the  globe  can  be  frequently  well  seen  by 
simple  examination  of  such  portion  of  the  external  sur- 
face as  can  be  rendered  visible  by  retraction  of  the  lids, 
combined  with  extreme  lateral  and  vertical  movements  of 
the  eye,  which  will  also  reveal  any  distortion  of  the  globe, 
either  by  a  locaHzed  staphyloma,  or  by  lateral  yielding  of 
the  sclerotic.     The  thinning  of  the  sclerotic  can  be   de- 
tected by  its   bluish   color  and  its  greater  translucency  to 
focal  light.     In  many  cases  of  high  astigmatism,  the  lat- 
eral yielding  of  the  sclerotic  is  extremely   well  marked, 
giving  rise  to  a  flattened  appearance  at  the  upper  portion 
of  the  globe,  and  a  distinct  thinning  at  the  external  side. 
"Astigmatism  has  of  course  been  abundantly  proved  to 
be  directly  caused  by  differences  of  curvature  of  the  cor- 
nea.    But  this  distortion  of  the  cornea  is,   I  believe,  gen- 
erally secondary  to  the  yielding  of  the  sclerotic  at'  some 
other  portion  of  the  globe.  In  a  more  or  less  elastic  sphere, 
such  as  the  eyeball,  dependent  in  part  for  its  shape  on  in- 
ternal pressure,  distortion  of  any  one  portion  of  the  globe 
cannot  take  place  without  affecting  the  shape  of  the  rest 
of  the  globe.     Consequently,  if  the  sclerotic  yields  later- 
ally, the  curvature  of  the  cornea  becomes  flattened  in  that 
direction,  and  when  from  any  cause  a  portion  of  the  globe 
becomes  softened  and  yields,  it  not  only  forms  a  cone  at 
that  spot,  but  the  rest  of  the  globe  in  the  immediate  neigh- 
borhood also  becomes  more  or  less  conical,  and  the  whole 
globe  becomes  egg-shaped,  with  the  little  end  at  the  point 
of  greatest  yielding.      This  is  typically  seen  in  cases  of 
conical   corneae,    but   it    also   occurs   in    other   forms   of 
staphylomata,  occuring  at  any  portion  of  the  globe.    *  *  * 
The  condition  is  by  no  means  a  common  one,  and  its  im- 
portance lies  chiefly  in  the  light  which  it  throws  upon  the 
causation  of  some  other  forms  of  astigmatism.     It  shows 
that  a  yielding  of  the  sclerotic  affects  the  curvature  of  the 
cornea,  and  in  many  cases  of  high    simple  or  mixed  astig- 
matism  I   have    found  the  lateral  portion  of  the  sclerotic 
considerably  stretched  and  thinned,   and  on  ophthalmo- 
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scopic  examination  that  portion  of  the  fundus  proves  to  be 
more  highly  myopic  than  the  rest  of  the  fundus. 

"  In  some  cases  where  there  is  evidence  of  old  corneal 
mischief,  the  astigmatism  is  irregular,  and  the  shadows 
assume  somewhat  the  same  triangular  arrangement  as  in 
cases  of  corneal  astigmatism,  though  probably  due  to  an- 
other cause.  In  cases  of  conical  astigmatism,  the  cornea 
is  clear  and  the  retinoscopy  shadows  are  distinct  and  defi- 
nite. 

"  In  conclusion,  the  points  I  wish  to  explain  are  (1)  that 
in  most  cases  of  astigmatism,  there  is  evidence  of  yield- 
ing of  the  sclerotic  at  some  portion  of  the  globe,  and  the 
corneal  astigmatism  is  secondary;  (2)  that  when  astig- 
matism is  very  high,  the  yielding  of  the  sclerotic  is  chiefly 
lateral  and  localized;  (3)  that  in  cases  of  conical  astigma- 
tism, a  staphyloma  is  to  be  found  in  the  immediate  neigh- 
borhood of  the  cornea." 

Magnifying  Lenses  for  Use  When  Operating. 

Jackson,  Edward,  A.  M.,  M.  D.,  Philadelphia,  Pa. 
(ArcJ.ivefi  of  Ophfhalm.,  April,  1897.)  "Probably  all 
ophthalmic  surgeons  have,  at  some  time,  thought  of  the 
use  of  strong  convex  lenses  to  assist  in  operating.  To 
those  who  have  reached  that  stage  of  maturity  that  brings 
presbyopia,  something  of  the  kind  is  a  necessity,  and  for 
those  who  have  not  reached  that  maturity,  a  trial  of  the 
possible  advantages  to  be  gained  by  working  with  magni- 
fied images  may  have  occupied  time  spent  in  waiting  for 
practice. 

"The  easy  and  natural  attempt  in  this  direction  is  made 
by  putting  a  pair  of  strong  convex  lenses  in  a  trial  frame. 
But  working  with  such  an  arrangement,  or  with  a  pair  of 
such  lenses  permanently  mounted  in  spectacle  or  eyeglass 
frames,  has  proven  unsatisfactory.  It  shuts  off  distant 
vision  beyond  a  certain  distance,  except  by  twisting 
the  head  to  look  over  or  under,  or  to  one  side  of  the 
glasses,  and  does  not  give  sufficient  magnifying  power  to 
be  worth  the  difficulties  and  discomforts  encountered, 
without  bringing  the  surgeon's  eyes  too  close  to  the  eye 
he  is  operating  upon. 

"Another  method,  free  from  most  of  these  objections,  but 
presenting  certain  others,  has  been  to  employ  a  strong 
magnifying  lens,  held  close  to  the  eye  to  be  operated  upon. 
The  difficulties  with  this  are:  It  sacrifices  binocular  vis- 
ion, and  the  [holding  of  it   must  be  entrusted  to    an  as- 
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sistant,  or  to  some  special  support  which  may  not  sustain 
it  in  the  best  position  just  at  the  critical  moment;  or  to 
obviate  this  it  has  been  attached  to  a  broad  ring  on  one  of 
the  fingers  of  the  operator.  But  this  last  arrangement 
limits  the  movements  and  usefulness  for  other  purposes  of 
the  hand,  and  entails  an  additional  effort  of  co-ordination 
at  the  time  that  the  operator  wishes  to  concentrate  his 
whole  attention  upon  the  seat  of  operation. 

"  The  instrument  herewith  presented  is  designed  to  give 
the  advantages  of  considerable  magnification  of  the  seat  of 
operation,  without  the  disadvantages  that  have  rendered 
other  attempts  in  this  direction  unsatisfactory  and  of  little 
practical  value.  The  instrument  here  shown  consists  of 
the  binocular  lenses  that  I  have  elsewhere  described 
(transactions  of  the  American  Ophthalmological  Society, 
1896,  p.  742),  modified  to  suit  the  particular  requirements 
of  this  use,  and  supported  by  a  head-band,  such  as  is  used 
to  support  the  mirror  for  illuminating  the  nose  and  throat. 

"  In  the  first  place,  the  lenses  being  supported  by  a  rigid 
connection  with  the  head  are  perfectly  controlled  by  the 
surgeon  through  movements  of  the  head,  movements  ha- 
bitually co-ordinated  with  the  use  of  the  eyes  and  execu- 
ted unconsciously  without  in  any  way  disturbing  his  at- 
tention. 

"Secondly,  binocular  vision  is  secured,  and  its  value 
greatly  increased  by  the  combination  of  lenses  employed, 
and  with  no  greater  effort  of  accommodation  or  conver- 
gence than  is  required  in  operating  under  the  most  favor- 
able conditions  without  magnifying  apparatus,  and  with  no 
disturbance  of  the  normal  relaxation  of  accommodation  to 
convergence. 

"Thirdly,  the  field  of  vision  is  not  interfered  with.  The 
surgeon  can  look  above  or  below,  or  to  the  right  or  the 
left  of  the  instrument,  without  inconvenience. 

"  Fourthly,  the  full  advantage  of  magnification  is  ob- 
tained without  at  all  sacrificing  convenience  by  bringing 
the  surgeon's  eyes  too  close  to  the  eye  he  is  operating  on. 
In  illustration  of  this  last  point,  suppose  one  wished  to  get 
the  magnifying  power  of  a  3-inch  lens,  placed  in  spectacle 
frames  close  in  front  of  his  eyes.  To  do  this,  he  would 
have  to  bring  his  face  to  about  three  inches  from  the  eye 
operated  on.  With  the  form  of  instrument  I  have  used  the 
operator's  eyes  are  six  inches  from  the  eye  operated  on; 
and  it  is  possible  to  get  ten  or  twelve  inches,  or  any  greater 
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distance,  without  sacrificing  the  magnifying  power,  by 
lengthening  the  bars  carrying  the  lenses.  However,  I 
have  found  six  inches  quite  a  satisfactory  distance,  and 
probably  no  one  will  find  more  than  eight  or  ten  inches 
desirable. 

"The  proportions  and  dimensions  that  seem  best  are  as 
follows:  Each  tube  20  mm.  long,  the  lens  at  the  lower  end 
13  D.,  the  prism  at  the  upper  end  15  centrads  (refracting 
power,  or  degrees  refracting  angle),  the  tubes  making 
with  each  other  an  angle  of  40  degrees,  the  upper  ends 
with  the  centers  45  mm.  apart. 

"Before  venturing  to  present  the  subject,  I  have  had  the 
instrument  in  actual  use  for  some  months,  and  have  found 
it  of  more  practical  value  than  theoretical  considerations 
had  led  me  to  expect.  It  has  been  employed  in  extrac- 
tion of  foreign  bodies,  curetting  corneal  ulcers,  iridec- 
tomies, discissions  for  soft  and  secondary  cataracts,  curet- 
ting the  lens  for  traumatic  cataract,  and  cataract  extrac- 
tion with  or  without  iridectomy.  It  is  for  operations 
similar  to  these  that  it  will  probably  prove  most  useful. 

"There  is  no  difficulty  in  employing  it  where  one  has 
become  accustomed  to  it.  It  should  be  put  on  and  com- 
pletely adjusted  to  its  proper  position,  in  front  of  the  eyes, 
before  the  final  cleansing  of  the  hands  prior  to  operation. 
In  so  far  as  it  gives  a  magnified  image,  a  good  light  on  the 
seat  of  the  operation  becomes  of  greater  value. 

"  The  difficulties  of  learning  to  see  through  it  are  not 
very  serious.  Chiefly  these  are  in  the  direction  of  mis- 
taken judgment  as  to  the  extent  of  the  incisions  made,  or 
of  the  part  removed ;  for  instance,  it  is  difficult  to  realize 
that  you  have  not  extracted  the  whole  crystalline  lens, 
when  perhaps  only  |^  or  ^  of  it  has  emerged  from  the  cor- 
neal wound.  Unless  on  his  guard  the  operator  might 
make  a  smaller  incision  than  he  intended,  without  at  once 
recognizing  his  error.  Such  difficulties  may,  however, 
be  overcome  without  having  to  encounter  them  often  in 
operations  by  simply  employing  the  lens  habitually  to  in- 
spect the  eye  by  oblique  illumination." 
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Serous  Cyst  of  the  Sclerotic. 

ROGMAN.  (AnnaJes  cV  OcuUstique,  February,  1897.) 
Anna  N.,  aet  3,  tumor  of  left  eye;  present  since  birth, 
and  increasing  in  size.  No  history  of  disease  or  injury. 
Tumor  is  bilobate,  8  mm.  long-,  extending  from  1\  mm. 
above  the  horizontal  to  within  2  or  3  mm.  of  the  vertical 
diameter  of  the  cornea,  along  the  limbus  conjunctiva  in 
its  lower  nasal  quadrant,  encroaching  slightly  on  the 
transparent  cornea,  and  of  almost  the  same  color  as  the 
sclerotic.  From  the  edge  of  its  upper  and  inner  portion  a 
large  superficial  conjunctival  vessel  extended  toward  the 
inner  canthus.  By  focal  illumination  it  appeared  semi- 
transparent.  It  is  firmly  adherent  to  the  sclerotic,  and  on 
compression  the  wall  yields  and  becomes  slightly  hol- 
lowed. Anterior  chamber  normal.  Iris  normal  in  ap- 
pearance and  action.  Pupil  round,  central  and  of  same 
size  as  that  of  the  other  eye.  Cornea  presents  a  leucoma 
1  mm.  wide,  corresponding  to  length  and  position  of  the 
tumor,  and  extending  for  that  distance  into  the  transpa- 
rent cornea.  Media  clear  and  fundus  normal,  as  is  also 
the  tension.  For  diagnostic  purposes  the  tumor  was 
punctured   with   a  discission    needle,    a   clear,    colorless, 
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serous  liquid  escaped  and  the  tumor,  as  it  collapsed,  took 
on  throughout  its  whole  length  a  blood-red  color.  Neither 
the  anterior  chamber  nor  the  ocular  tension  was  affected. 
The  cystic  nature  of  the  tumor  and  its  relations  having 
been  as  accurately  determined  as  possible,  14  days  after- 
ward the  anterior  wall  of  the  cyst,  which  had  reformed, 
was  removed.  After  puncture  with  a  narrow  knife,  car- 
ried flat  upon  the  adjacent  conjuntiva,  one  blade  of  a 
blunt  pair  of  scissors  curved  on  the  flat  was  intro- 
duced, and  the  anterior  wall  of  the  cyst  removed  as  close 
to  the  surface  of  the  eyeball  as  possible.  As  before, 
only  a  colorless,  limpid  fluid  escaped,  no  blood  or  hairs. 
The  posterior  wall  of  the  cavity  was  quite  smooth ;  the 
anterior  wall  formed  by  the  posterior  surface  of  the  mem- 
brane just  removed,  and  which,  being  stiff,  preserved  its 
form,  had  folds.  The  posterior  wall  presented  a  uniform 
dark  gray  color,  except  at  a  point  corresponding  to  the 
center  of  the  large  lobe  of  the  tumor,  where  it  was  almost 
black.  Recovery  normal;  cicatricization  had  taken  place 
by  the  gliding  of  the  conjunctiva  over  the  sclerotic,  the 
configuration  of  which  was  perfect  and  no  ectasia.  One 
year  later  refraction  was  determined:  — 1.00  sph.  O  3.00 
cyl.  ax.  160";  the  axis  slightly  above  the  middle  of  the 
cicatrix. 

Histological  examination  of  anterior  wall  of  the  cyst, 
which  was  hardened  in  Miiller's  fluid,  stained  with  haema- 
toxylin  and  eosin  and  imbedded  in  celloidin. 

On  its  conjunctival  surface  is  a  layer  of  epithelial  cells 
characteristic  of  the  conjunctiva;  immediately  beneath 
this  are  large  bundles  of  connective  tissue  fibers,  mixed 
with  numerous  elastic  fibers,  all  parallel  to  the  surface. 
In  places  we  note  traces  of  interstitial  hemorrhages,  evi- 
denced by  numerous  blood  corpuscles  around  the  vessels  in 
the  meshes  of  the  tissues.  These  hemorrhages  were 
probably  the  result  of  the  exploratory  puncture  and  the 
lowering  of  the  pressure  to  which  the  vessels  had  been 
subjected  by  the  removal  of  the  anterior  wall  of  the  cyst. 
They  also  explained  the  sudden  assumption  by  the  tumor 
wall  of  the  red  color  above  noted.  On  the  opposite  sur- 
face no  epithelial  elements  were  discovered,  notwithstand- 
ing a  most  careful  search. 

The  following  considerations  point  to  its  being  a  cyst  of 
the  sclerotic : 

1.  The  structure  of  the  membrane.    The  vascularization 
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is  explained  by  the  irritation  produced  by  the  distension ; 
excessive  development  of  the  vascular  system  of  the  scle- 
rotic being  met  with  in  similar  cases. 

2.  Relations  of  the  cyst  with  the  deeper  structures. 
The  posterior  wall  or  bottom  of  the  cyst  was  formed  by  a 
thin  gray  pigmented  layer  of  sclerotic,  showing  through 
its  transparency  the  ciliary  body  underneath,  and  limited 
on  one  side  by  the  border  of  the  cornea  and  on  the  other 
by  a  border  of  normal  sclerotic.  The  sclerotic  had  evi- 
dently been  separated  into  two  layers,  one  with  the  con- 
junctiva forming  the  anterior  and  the  other  the  posterior 
wall  of  the  cyst.  But  six  cases  of  cysts  of  the  sclerotic 
have  been  reported  with  details.  Von  Hasner  reports 
having  seen  several  cases,  but  gives  no  details. 

De  Wecker  does  not  think  that  cysts  ever  develop  in  the 
sclerotic  itself,  and  Fuchs  and  Knies  think  they  do  so  only 
rarely. 

The  following  theories  as  to  the  origin  of  sclerotic  cysts 
have  been  propounded: 

1.  Waldhauer  and  Stellwag  think  they  are  a  dilatation 
of  the  canal  of  Schlemm. 

2.  Von  Hasner  thinks  they  are  encysted  choroidal  exu- 
dates, with  consequent  staphyloma  of  the  sclerotic — epi- 
scleral cysts. 

3.  The  author  thinks  they  are  local  hydrops  of  the  scle- 
rotic, produced  by  a  congenital  fistula  from  the  anterior 
chamber  into  the  sclerotic,  which  is  afterward  closed,  but 
through  which  until  its  closure  the  aqueous  humor  finds 
its  way  between  the  lamellae  of  the  sclerotic.  This  he 
thinks  probable,  because  the  anterior  chamber  is  normal, 
the  iris  regular  in  contour  and  the  irido-corneal  angle  well 
formed. 

Persistence  of  Binocular  Vision  In  Hysterical  Monocular 
Amblyopia. 

Dor,  hovis.  (Bevue  GeueraJe  cV  Ophthalmologie,  Febru- 
ary, 1897.) 

Dor  reports  a  case  of  a  girl,  aet  19,  who  noticed,  acci- 
dentally, that  on  closing  the  right  eye  she  could  not  rec- 
ognize people  across  the  street  with  her  left  eye.  She 
could  not  tell  how  long  this  condition  had  existed,  but 
remembered  that  as  a  child  she  had  seen  well  with  both  eyes. 
Her  family  history  is  good;  no  constitutional  taint  of  any 
description  in  either  branch.  She  had  measles  and  ton- 
sillitis, but  not  diphtheria  nor  any  other  infectious  disease. 


J 
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Menses  regular,  except  upon  one  or  two  occasions,  when 
the  flow  was  excessive.  Patient  is  of  a  pious  tempera- 
ment, but  sometimes  has  disagreeable  temper,  is  sulky, 
morose  and  melancholic,  but  never  has  had  nervous  pros- 
tration. Present  condition  :  Pupils  react  normally  to  light 
and  accommodation.  Fundus  and  media  are  normal. 

R.  V:  6        and  finest  print  of  De  Wecker 

and  Masselon, 
L.  V:  1        and    Xo.    8   print   of  De 
Wecker  and  Masselon. 
Retinoseopy:  R.  +  75  sphere. 

L.  +  1.75  sphere  O  1,  cyl.  ax.  90°. 
Accommodation  in  R.  Eye  of  normal  amplitude: 
in  L.  only  5  diopters. 

Meld  for  white  slightly  contracted.  There  is  a  central 
scotoma.  At  the  distance  at  which  patient  recognized 
with  the  right  eye.  blue  and  violet  objects  of  1  mm.  diam- 
eter she  only  recognized  red  and  green  objects  of  3  mm., 
blue  and  yellow  objects  of  5  mm.,  and  violet  objects  of  6 
mm.  diameter.  Patient  said  that  all  the  objects  looked  at 
with  the  left  eye  appeared  at  first  of  the  same  size  as 
when  looked  at  with  the  right  eye,  but  after  one  or  two 
seconds  they  began  to  grow  smaller  and  smaller  until  they 
seemed  to  be  but  two- thirds  their  real  size.  This  microp- 
sia was  sufficiently  characteristic  to  lead  me  to  the  diag- 
nosis of  hysterical  amblyopia,  although  clearly  defined 
hemianaesthesia  could  not  be  demonstrated,  but  only  a 
general  dysaesthesia.  Cold  douches  were  prescribed,  but 
with  an  unfavorable  effect;  vision  RV.  =  '2,  while  LV. 
remained  as  before.  Gastric  disturbances  were  then 
treated  without  improvement  or  apparent  effect  upon  the 
sight  for  tw^o  months.  Electricity  was  then  tried,  and  at 
the  end  of  several  seances  vision  improved  until  Rv.  ^^  8 
and  Lv.  =  4,  and  patient  could  read  De  Wecker  No.  5  at 
20  cm.  The  central  scotoma  had  diminished,  but  the 
field  of  blue  and  violet  was  somewhat  contracted. 

With  the  stereoscope  patient  read  with  both  eyes  suc- 
cessively types  L.  5,  L.  4,  L.  3,  L.  2,  without  hesitation 
and  fluently.  It  appeared  to  me  that  she  saw  more  than 
she  read  with  the  left  eye;  and,  although  I  had  not  then 
read  what  had  been  written  on  the  persistence  of  binocular 
vision  in  hysterical  monocular  amblyopia,  I  could  not 
bring  myself  to  consider  my  patient  a  malingerer.  On 
being  asked  to  close  the  right  eye  and  read  with  the  left 
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what  she  could  of  the  letters  of  the  last  type  which  she 
had  read  with  both  eyes,  patient  said  she  saw  them  for  a 
moment,  but  that  the  micropsia  immediately  appeared 
and  that  it  was  impossible  for  her  to  see  the  letters.  It 
was  evidently  a  case  of  monocular  amblyopia  of  the  left 
eye,  but  with  the  stereoscope  the  patient  read  as  well  with 
one  eye  as  the  other.  In  a  week,  after  repeating  at  home 
the  tests  to  which  she  had  been  subjected  by  me,  she  re- 
turned with  exactly  opposite  symptoms;  /.  e.,  vision  had 
.become  almost  normal  in  the  left  eye  and  quite  so  in  the 
right  eye,  but  she  had  lost  binocular  vision  and  could  only 
alternately  see  with  the  right  or  left  eye. 

Can  we  suppose  that  there  is  a  center  for  binoular  vision 
and  one  for  monocular  vision  of  each  eye,  and  that  they 
act  separately?  When  facts  like  those  of  the  case  above 
cited  have  been  observed  in  cases  of  cerebral  lesions  and 
verified  at  the  autopsy,  it  will  be  time  enough  to  accept 
these  hypothesis.  At  present  it  is  sufficient  to  conclude 
that  hysterical  patients  simulate  without  being  conscious 
of  it;  that  in  many  cases  true  amblyopia  does  exist,  since 
patients  are  not  conscious  that  they  see,  and  we  must  not 
confound  them  with  malingerers  who  lie.  These  are  simu- 
lators who  do  not  lie.  In  such  cases  as  the  above  it  must 
be  admitted  that  there  is  sometimes  very  great  difficulty  in 
distinguishing  hysterical  from  simulated  amblyopia,  and 
we  must  not  be  in  too  great  a  hurry  to  reach  the  diagnosis 
of  malingering, 

A  Word  on  the    Danger   of   Intra-Venous  Injections  of  Mer- 
curial Salts. 

BAC^i^hi  ( Bee.  d'  Ojihf//.,  Dec,  1896,)  has  introduced  in 
Italy  a  new  method  of  treatment  in  certain  syphilitic  af- 
fections, by  means  of  intra-venous  injections  of  the  mer- 
curial salts.  It  is  recommended  more  specially  in  grave 
cases,  above  all  in  cases  which  do  not  tolerate  the  mercur- 
ial preparations  when  taken  through  the  stomach,  or  when 
the  case  is  a  fulminant  one,  demanding  prompt  attention. 

Let  us  see  what  advantage  there  is  in  following  this 
course  of  treatment,  and  what  are  the  favorite  prepara- 
tions used  by  its  advocator. 

Darver  and  Bacelli  recommended  the  sublimate,  thepep- 
tonate  in  rather  small  doses,  and  the  cyanide  of  mercury. 

Dr.  Jehin  Prume,  in  his  last  exhaustive  work,  speaks 
very  highly  of  the  cyanide,  notably  in  the  treatment  of 


630         ABSTRACTS,  FOREIGN  OPHTHALMIC  LITERATURE. 

choroiditis  and  optic  neuritis  of  syphilitic  origin,  and  in  all 
cases  where  an  anti-venereal  treatment  is  called  for  with- 
out delay. 

The  author  claims  for  it  an  advantage  over  other  methods, 
and  also  that  the  injections  are  free  from  unpleasant  symp- 
toms and  danger. 

His  maximum  dose  for  adult  being  1  centigramme, 
which  he  reaches  gradually  by  means  of  a  graduated  glass 
syringe.  For  a  while,  an  injection  is  given  every  other 
day,  then  later  on  every  third  day,  then  every  fourth  day, 
until  a  whole  week  passes  between  each  injection.  The 
injection  should  be  made  in  superficial  veins,  those  of  the 
arm  in  preference;  care  should  be  taken  not  to  inject  in 
the  cellular  tissues  which  surround  the  vessels.  The  ac- 
tion is  rapid  and  efficacious,  so  that  after  10  to  15  injec- 
tions any  fundus  trouble,  even  the  gravest,  will  be  stopped 
and  cured  if  taken  in  time.  Such  affirmations  would  be 
very  apt  to  lead  any  one  into  error  if  they  looked  upon 
them  as  undisputed  facts.  But  I  wish  to  say  here,  that 
intra-venous  injections  are  not  as  free  from  danger  as  Dr. 
Jehin  Prume  would  have  you  believe,  and  that  stomatitis, 
salivation,  and  other  gastro- intestinal  troubles  are  met 
frequently  enough,  particularly  in  individuals  suffering 
from  chlorosis,  anemia,  scrofula,  and  those  belonging  to 
the  lymphatic  group.  During  the  seance  of  the  Societe 
Francaise,  May  8,  1895,  Dr.  Paresitti,  (of  Rome)  denied 
the  dangers  spoken  of  when  the  technique  was  fault- 
less. 

This  is  not  my  view  on  the  subject,  and  in  my  hands 
this  method  has  proven,  not  only  unreliable  as  to  its  action, 
but  dangerous  to  the  patient. 

The  injection  of  the  cyanide,  even  when  in  solution  of 
artificial  serum,  as  used  by  Dr.  Darier,  is  not  exempt  from 
complications,  local  or  remote. 

The  solution  used  cannot  alone  be  attacked  to  account 
for  the  erysipelas  or  phlegmonous  inflammations  which  fol- 
lows, but  the  traumatism  done  to  the  tissues  of  the  vein  is 
largely  accountable  for  it. 

The  following  case  will,  perhaps,  prove  better  than  any 
other  argument  the  gravity  of  the  accidents  which  have 
followed  intra-venous  injection. 

M.  G.,  agre  52,  is  suffering  from  ocular  trouble  of  a  syphilitic  na- 
ture;   R.    E.    shows  that  an  iridectomy  has  been  performed;  the  ex- 
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istingf  cataract  is  the  result  of  the  extensive  changes  in  the  choroid; 
there  is  no  light  perception. 

L.  E.  is  also  the  seat  of  a  disseminated  atrophic  retino-choroiditis 
with  large  exudative  and  pigment  spots.  The  patient  has  been 
treated  by  means  of  intra-venous  injection  for  eight  months 
without  benefit  or  bad  result.  In  January,  1895,  the  treatment  was 
renewed,  but  very  soon  followed  by  an  erysipelas  and  a  severe  in- 
flammation of  the  right  arm,  which  endangered  for  several  weeks 
the  life  of  the  patient.  At  the  present  time  the  vision  is  growing 
worse  and  the  treatment  used  is  that  of  inunctions  (2  grammes  of 
Petit's  mercurial  preparation). 

The  second  danger  is  that  of  producing  a  coagulum  in 
the  blood  current,  for  we  know  how  easily  venous  blood 
does  coagulate,  resulting- in  embolism  or  thrombosis  in 
some  part  of  the  vascular  system.  Such  complications 
cannot  be  looked  upon  as  slight,  and  certainly  are  much  more 
serious  than  any  syphilitic  disorder. 

My  last  objection  to  the  use  of  mercurial  preparations 
hypodermically,  is  directed  toward  the  use  of  subcutan- 
eous injections  of  the  cyanide  of  mercury  in  general. 

I  have  used  it  on  rabbits  and  on  my  patients  to  combat 
iritis  with  condylomata,  keratitis,  and  choroiditis,  all  having 
a  syphilitic  origin.  The  dose  used  was  from  5  to  10  milli- 
grammes, and  marked  improvement  followed  after  10  or 
15  subcutaneous  injections.  From  time  to  time,  however, 
I  noticed  that  the  disease  would  return,  and  had  not  been 
cured,  and  more  especially  the  choroiditis.  More  than  this, 
toxic  symptoms  became  alarming,  so  that  I  was  obliged  to 
abandon  the  treatment;  and  I  am,  because  of  my  exper- 
ience, forced  to  write  that  it  is  not  reliable  in  grave  ocular 
conditions,  and  dangerous  on  account  of  its  toxic  effects. 

If  the  preparations  of  mercuric  cjanide  are  dangerous 
when  used  intra- cutaneously,  they  may  be,  however,  very 
useful  in  the  form  of  collyria  lotions,  warm  fomentations, 
and  instillations. 

I  used  with  much  satisfaction  the  following  solution  in 
hot  fomentations  several  times  daily  in  the  treatment  of 
progressive  atrophic  choroiditis  of  the  myope,  and  in  atro- 
phic choroiditis  (disseminated)  found  in  gouty  subjects  in 
the  following  dose : 

Cocain  hydrochl.  O.  gram.  25 

Mercuric  cyanide  O.  gram.  30 

Aqua  lauro.  cerasi.  275  gi-am. 

Aqua   destil.  25  gram. 

This  same  solution  can  be  used  in  subconjunctival  in- 
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jections  for  severe  cases  of  plastic    and   exudative   cho- 
roiditis. H.  A.  B. 
Retinal  Hemorrhage  in  a  Case  of  Leukaemia. 

DuCLOS,  I.  ( AnnaJes  (VOcuUstique,  Jan.,  1897,  p.  50.) 
Man  aged  18,  consulted  him  for  a  rather  sudden  loss  of 
sight  in  the  right  eye,  which  took  place  two  days  before. 
Family  history,  father  died  of  tuberculosis,  mother  neu- 
rasthenic. 

He  had  measles  and  scarlatina  at  before  12,  with  numer- 
ous hemorrhagic  manifestations,  including  hematuria. 
Despite  the  lesion  in  the  kidneys  which  caused  the  latter, 
the  case  was  not  one  of  unusual  severity.  He  commenced 
wock  in  the  fields  at  the  age  of  14  and  continued  at  it  with 
difficulty.  He  remained  anemic,  although  he  took  all  sorts 
of  tonic  and  iron  preparations.  His  food  consisted  almost 
entirely  of  bread  and  vegetables;  seldom  meat.  The  sub- 
maxillary, cervical,  auxiliary  and  inguinal  glands,  and  the 
spleen  were  enlarged.  Heart  normal,  no  albumen,  mere 
trace  of  sugar  and  slight  increase  in  amount  of  uric  acid ; 
vision  in  the  right  eye  was  rather  suddenly  lost  on  Sep- 
tember 19,  two  days  before.  When  seen  reflexes  were 
present  and  no  errors  of  refraction. 

R.  V,  =  sV  L,  V.  =  1.  Ophthalmoscopic  examination: 
Large  hemorrhage  into  the  retina  one-third  of  the  way  be- 
tween papilla  and  macula,  retina  somewhat  anemic  and 
central  vessels  pale.  The  hemorrhage  was  sufficient  to  ac- 
count for  the  amblyopia,  although  there  was  no  apparent 
lesion  at  the  macula.  What  caused  the  hemorrhage?  Renal 
trouble  as  a  sequel  of  the  former  scarlatina  cannot  be  as- 
signed as  the  cause  on  account  of  the  probably  normal 
condition  of  the  urine.  We  think  it  a  case  of  retinal  hem- 
orrhage due  to  leukaemia,  rather  than  to  simple  enlarge- 
ment of  the  glands. 

An  Anatomo-Pathological  Study  in  a  Case  of  Congenital  Spe- 
cific Choroiditis  With  Hemorrhage  in  the  Retinal  Layers, 
\  Caused  by  Thrombosis  of  the  Central  Vein. 

Dor,  Louis.  (  Ardt.  d'OplitaJ.,  Aug.,  1895.)  The  ret- 
inae were  studded  with  punctiform  hemorrhages,  especially 
at  the  periphery ;  about  the  macula  he  found  larger  black 
spots.  These  hemorrhages  had  been  caused  by  a  throm- 
bosis of  the  central  vein  at  some  earlier  date. 

As  for  the  spots  in  the  choroid,  they  were  not  of  a  hem- 
orrhagic origin,  on  the  same  plane  the  choroid  was  adher- 
ent to  the  sclera,   and  retino-choroidal  adherence   could 
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even  in  some  places  be  seen.  The  nature  of  these  spots 
seemed  to  be  explained  by  an  enormous  infiltration  of  em- 
bryonal cells  and  red  globules,  and  changes  in  the  cells  of 
the  choroid  proper.  Finally,  there  was  in  both  eyes  a 
white  spot  which  covered  a  large  surface,  but  unique  in 
its  appearance.  It  was  destitute  of  retinal  pigment, 
showed  marked  changes  in  the  choroid  cells  and  an  inter- 
stitial exudation. 

The  author  calls  to  our  notice  the  importance,  for  us  all, 
to  publish  the  results  of  our  researches  upon  these  variable 
cases  of  specific  ocular  troubles,  because  of  their  varied 
forms  and  irregular  courses. 

Carcinoma  of  the  Posterior  Layer  of  the  Iris. 
(Arch.  d^Ophtal.,  Dec,  1896.)     The  posterior  layer  of 
the  iris  is  part  of  the  retina,  and  in  consequence  developed 
from  the  ectoderm.      True  carcinoma  may,  therefore,  de- 
velop in  it. 

A  man,  aged  26,  presented  a  grayish  tumor  behind  the 
iris  which  is  turned  forward,  the  lens  is  dislocated.  The 
tumor  projects  into  the  irregular  pupil.  An  iridectomy  for 
glaucomatous  symptoms  failing  to  relieve  them,  the  eye 
was  enucleated. 

The  tumor  situated  on  the  posterior  surface  of  the  iris 
was  10  mm.  long  and  5  mm.  wide.  It  extended  behind  the 
superior  border  of  the  lens  to  the  ora  serrata;  in  front  it 
pushed  the  iris  against  the  cornea  and  filled  the  space  be- 
tween the  iris  and  the  anterior  surface  of  the  capsule  of 
the  lens,  to  which  it  was  adherent  about  the  middle  of  its 
upper  half.     It  projected  into  the  anterior  chamber. 

Histological  examination  :  The  tumor  consisted  of  large 
cells  having  neuclei  with  vacuoles  and  considerable  proto- 
plasm; no  intercellular  substance.  The  vessels  are  de- 
rived from  those  of  the  iris.  At  a  certain  point  the  layers 
of  the  iris  are  separated;  the  cells  of  these  lose  their  pig- 
ment and  are  continuous  with  those  of  the  tumor.  The 
upper  half  of  the  iris  presents  evidences  of  chronic  inflam- 
mation. The  lower  half  presents  on  its  anterior  surface 
little  nodules  of  epithelial  cells  like  those  described  in.  the 
tumor.  On  its  posterior  surface  are  small  nests  of  cells 
adherent  to  the  pigmentary  layer.  The  vitreous  in  the 
neighborhood  of  the  tumor  has  degenerated  into  fibrous 
tissue.  In  the  lower  part  of  the  irido-corneal  angle  a 
small  point  of  the  neoplasm  was  discovered  which  ac- 
counted for  the  glaucomatous  symptoms. 
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Treatment  of    Hemorrhage    After   Extraction   by  the  Sclero- 
Corneal  Suture. 

Trovsseau,  A.,  (Archiv.  d'Ophf/i.,  Feb.,  1891,  p.  106,) 
reporta  two  cases  in  which  complications  following 
extractions  have  been  successfully  overcome  by  thesclero- 
corneal  suture — one  a  prolapse  of  the  iris  and  the  other  a 
hernia  of  the  vitreous.  It  occurred  to  him  that  the  same 
procedure  would  operate  favorably  in  cases  of  hemorrhage 
after  extraction. 

Case  1.  Hemorrhage  24  hours  after  extraction  treated 
by  ergotin,  hamamelis  and  compression  by  which  it  was 
somewhat  controlled.  Suture  applied  more  to  relieve  a 
hernia  of  the  vitreous  than  to  control  the  hemorrhage. 
Enucleation  avoided  but  the  eye  became  atrophic  and  was 
painful  at  intervals.* 

Case  2.  Fifteen  minutes  after  a  normal  uncomplicated 
extraction  on  an  old  lady,  age  72,  patient  had  a  violent 
hemorrhage.  Compression  applied  and  sclero-corneal 
suture  inserted,  which  immediately  controlled  the  hemor- 
rhage. Pain  persisted  for  4  or  5  hours,  but  in  24  hours 
wound  lips  were  in  apposition  and  wound  closed  with  very 
little  reaction.  In  15  days  patient  resumed  her  duties. 
At  time  of  writing  the  eye,  though  not  seeing,  has  pre- 
served its  form  and  volume,  is  not  painful  nor  infected  and 
the  patient  requests  a  supplementary  operation  to  improve 
the  sight,  which  of  course  was  denied. 

The  suture  is  indicated  in  all  post-operative  hemorrhages 
and  has  the  following  features  to  recommend  it: 

1.  Prevents  large  loss  of  blood  to  the  patient. 

2.  Prevents  complications  which  result  from  delayed 
union  of  the  wound. 

3.  Avoids  necessity  of  enucleation. 

Lee  in  the  Practitioner  reports  a  case  of  hemorrhage 
24  hours  after  extraction  in  which  the  patient  died 
some  months  later  of  angina  pectoris,  and  thinks  this  case 
is  one  in  support  of  the  theory  that  the  primary  cause  of 
hemorrhage  in  such  case  is  a  degeneration  of  the  walls  of 
the  choroidal  vessels,  and  that  the  only  way  to  prevent 
this  accident  is  to  refuse  to  operate  on  patients  who  pre- 
sent unmistakable  evidences  of  degeneration  of  the  vessel 
walls. 
Use  of  Electrolysis  in   Strictures  of  the  Lachrymal  Passage. 

Lagrange,  M.  J.,  Bordeaux.  (ArcJai:.  d' Oplitli.,  Dec, 
1896.)     All  the  strictures  found  in  the  lachrymal  passage 
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other  than  congenital  atresia  of  the  ducts  or  those  which 
are  classed  under  osteological  abnormality  and  trauma- 
tism of  the  bony  portion  of  the  apparatus  are  either 
inflammatory  or  cicatrical,  or  both.  Electrolysis  affects 
the  last  two  in  different  ways,  it  can  cure  the  first  and  is 
for  the  last  generally  the  best  palliative  treatment. 

The  facts  which  we  have  gathered  give  us  the  following 
informations: 

1.  That  negative  electrolysis  3-5  milliamperes  brings 
about  very  grateful  results. 

2.  That  it  is  capable  of  giving  permanent  benefit,  in 
one  or  more  seances,  when  used  in  the  treatment  of  mild 
cases. 

3.  That  in  severe  cases  it  facilitates  greatly  the  use  of 
Bowman's  probes  and  also  adds  notably  to  the  efficacy  of 
catheterization  by  the  same. 

4.  That  when  in  the  hands  of  prudent  operators  it  can 
do  no  harm  whatever,  and  that  retractile  cicatrices,  ordi- 
narily much  to  be  feared,  occur  only  when  the  strength  of 
the  current  exceeds  6-8  milliampere. 

Visual  Disturbances  in  Tumors  of  the  Chiasma. 
Jaeques,  a.,  (  Des  h-oubJes  vifmeUe.s  dansleios  raports  avec 
les  tumeurs  inferessanf  le  r/u'asma,  Paris,  1896,)  reviews 
the  visual  disturbances  in  and  their  relationship  with  tumors 
of  the  optic  chiasma.  Observations  in  this  class  of  cases 
on  the  living  subject  are  very  rare.  By  means  of  the  study 
of  the  pathological  physiology  and  of  a  limited  number  of 
observations  he  endeavors  to  show  that  in  addition  to  the 
symptoms  common  to  intra-cranial  tumors  there  are 
others  which,  in  many  cases,  enable  us  to  reach  an 
almost  exact  diagnosis,  but  he  does  not  claim  to  have  been 
able  to  decide  the  precise  situation  of  the  tumor,  /.  e., 
whether  its  seat  of  origin  was  within  or  without  the 
chiasma.     His  conclusions  are  as  follows: 

I.  Intra-chiasmal  tumors,  either  primary  or  secondary, 
are  very  rare.  Lesion  of  the  chiasma  in  the  nature  of  a 
neoplasm  is  most  frequently  produced  by  (a)  tumors  of  the 
sphenoidal  sinus;  (b)  hypertrophy  of  the  pituitary  body, 
whether  of  neoplastic  or  acromegalic  origin;  (c)  aneu- 
rysm;  and  (d)  tumors  of  the  adjacent  parts  especially. 

II.  From  a  symptomatic  point  of  view  the  principal 
evidences  of  its  presence  are :  (a)  Lateral  heteronymous 
hemianopsia,  especially  and  almost  always  temporal;  (b) 
amblyopia  and  amaurosis,  generally  very  marked  and  out 

14 
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of  all  proportion  to  the  changes  in  the  fundus  of  the  eye, 
discovered  by  ophthalmoscopic  examination,  which,  at 
least  at  the  commencement  of  the  disease,  are  very  insig- 
nificant. The  secondary  symptoms  under  this  head  are 
very  much  less  important  and  as  follows:  (a)  Those 
referable  to  compression  of  surrounding  structures;  (b) 
those  common  to  cerebral  tumors,  limited  to  the  base  of 
the  brain. 

III.  At  the  commencement  of  the  disease,  if  there  be 
lateral  heteronymous  hemianopsia,  it  is  only  a  question  as 
to  the  nature  of  the  lesion.  Hysteria,  the  author  thinks, 
can  be  excluded.  Later  it  is  necessary  to  exclude  those 
lesions  which,  outside  those  situated  in  the  chiasma,  can 
produce:  (a)  Hemianopsia  on  one  side  with  amblyopia 
on  the  other;    (b)  double  amblyopia. 

Nature  and  Treatment  of  Exopthalmic  Goitre. 
J  Abadie,  Chas.     ( La   ( UiniqiK^    OplitliaJ.)    The    author 

published  an  article  upon  exophthalmic  goitre  in  which 
he  developed  a  group  of  arguments  and  facts  which 
led  him  to  set  forth  the  belief  that  this  strange  affection 
was  due  to  an  irritation  of  the  vaso- motor  fibers  contained 
in  the  cervical  sympathetic. 

This  new  doctrine  concerning  the  pathogeny  of  Base- 
dow's disease  was  discussed  by  several  surgeons  during 
the  last  Surgical  Congress,  so  e  supporting  strongly  the 
views  of  the  author,  while  others  found  some  objections, 
and  it  is  for  the  latter  group  that  the  following  explana- 
tion is  particularly  written,  Jonnesco  (of  Bucharest) 
reported  two  cases  where  section  of  the  sympathetic  has 
completely  cured  exophthalmia.  While  Kocher  (of 
Berne)  asked  to  take  exception  to  some  of  the  state- 
ments set  forth  in  the  new  theory.  He  stated  that  he  had 
had  several  good  results  from  surgical  treatment  upon  the 
thyroid  body,  and  also  that  from  thyroid  extract  medica- 
tion he  had  observed  signs  of  Basedow's  disease.  It  is 
very  easy  to  dismiss  these  objections  and  to  prove  that 
they  in  no  way  affect  the  advanced  theory. 

Koche'  agrees  that  of  all  surgical  interference  made 
upon  the  thyroid  body,  the  most  efficacious  is  the  ligation 
of  the  thyroid  arteries,  and  not  removal  in  part  or  total  of 
the  body  itself.  There  is  indeed  no  doubt  that  such  is  the 
truth,  and  that  it  also  proves  precisely  the  views  of  the 
author. 

Since  it  is  because  of  the  permanent  dilatation  of  these 
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arteries  that  the  thyroid  body  becomes  hypertrophied, 
this  hypertrophy  is  not  primary,  but  secondary. 

Will  some  one  say  that  in  operating  upon  the  gland  per 
se  that  great  improvement  has  followed?  If  so  what  is  its 
nature?  The  improvement  of  certain  symptoms  has  been 
obtained,  but  only  those  having  their  exclusive  origin  in 
the  over-stimulated  gland.  We  must  not  lose  sight  of  the 
fact  that  in  Basedow's  disease  after  the  fundamental 
tripod  symptoms  have  appeared  through  the  irritation  of 
the  vaso-dilators,  as  maintained  by  the  writer,  that  new 
ones  occur,  but  of  a  secondary  nature,  brought  on  by  the 
over-active  thyroid  gland,  as  stated  by  S.  Koctfer, 

These  arc  not  localized  in  the  head  or  in  the  neck,  but 
extend  all  through  the  organism. 

Such  are  muscular  tremor,  general  sensation  of  ht-at, 
excessive  prespiration  and  profuse  diarrhea.  Thus  it 
becomes  plain  that  these  morbid  manifestations  of  toxic 
origin  can  be  abated,  momentarily  at  least,  by  surgical 
interference  on  the  gXsind  per  se. 

But  this  improvement  is  ordinarily  temporary  and  for 
better  proof  I  will  quote  freely  Mr.  Jaboulay:  "A  very 
common  result  of  surgical  operations  on  the  thyroid  body 
is  a  shrinking  of  the  remaining  mass  after  partial  extirpa- 
tion of  the  goitre.  But  these  phenomena  do  not  take 
place  in  exophthalmic  goitre.  It  is  indeed  just  the  oppo- 
site which  took  place  in  one  of  my  patients  suffering  from 
Basedow's  disease." 

Laboring  under  the  idea  that  the  tripod  symptoms  were 
caused  by  the  perverted  thyroid  secretion,  I  had  several 
times  operated  on  the  thyroid  body.  I  had  luxated  it, 
then  exposed  it  to  the  air  twice  in  succession.  After  the 
return  of  the  symptoms,  which  had  disappeared,  it  is  true, 
following  each  operation  I  decided  to  remove  the  right 
lobe;  later  I  was  tempted  to  remove  the  left  one  because  of 
its  rapid  growth,  and  I  have  since  removed  what  had  been 
left  of  the  gland,  viz. :  the  median  lobe,  which  had  in  turn 
become  the  seat  of  a  hyperplasia  the  size  of  a  small 
orange.  After  each  operation  the  symptoms  disappeared 
just  as  before  when  the  surgical  treatment  was  only  out- 
side of  the  gland  tissue  proper. 

The  improvement  was  real  and  particularly  prompt  in 
the  case  of  the  muscular  tremor.  But  they  would  soon 
return  with  the  sad  prospect  of  an  accompanying  goitre. 
From  this  it  may  be  easily  concluded  that  in  exophthal- 
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mic  goitre,  when  the  exophthalmos  predominates,  sur- 
gical interference  is  not  to  be  directed  to  the  gland,  but 
rather  to  the  vessels  which  go  to  it,  and  in  preference  to 
the  nerve  filaments  which  supply  the  vessels. 

Let  us  call  attention,  besides  to  the  fact  that  in  these 
grave  forms  where  the  thyroid  body  assumes  such  propor- 
tion as  to  endanger  the  life  of  the  patient,  exopthalmos  is 
rarely  observed. 

Then  if  the  theory  of  the  hyperthyroidisation  is  true  the 
exopthamos  and  the  tachycardia  should  always  be  pro- 
portional in  intensity  to  the  hypertrophy,  since  they  would 
be  entirely  subordinate  to  it,  and  occur  as  a  result  of  it. 

On  the  contrary  we  have  already  seen  that  in  the  severe 
cases  of  exophthalmos  the  enlargement  of  the  thyroid  gland 
was  insignificant. 

Finally  as  a  complement  to  the  above  demonstration  the 
author  emphasizes  the  utter  failure  of  surgical  means, 
when  directed  to  the  thyroid  body,  to  modify  the  exop- 
thalmos in  any  degree. 

Confronted  by  these  facts  and  clearly  demonstrated 
proofs  we  are  obliged  to  abandon  our  idea  of  the  depen- 
dance  of  exophthalmos  on  the  hypertrophy  of  the  gland, and 
to  recognize  willingly,  or  not,  a  very  different  origin. 

We  have  now  come  to  Kocher's  last  objection, 
mainly  the  development  of  Basedow's  disease,  from  the 
use  of  thyroid  extract.  Such  is  never  the  case,  but  the 
so-called  secondary  symptoms  of  exophthalmic  goiter  may 
appear,  and  by  those  are  meant  the  symptoms  which 
arise  from  over  activity  of  the  gland.  It  will  not  be  long 
before  many  clinical  experiences  will,  without  a  doubt, 
demonstrate  to  the  profession  the  unquestionable  effect 
upon  the  exophthalmos  of  goitre  of  dividing  the  cervical 
sympathetic  above  the  middle  ganglion. 

Jonnesco  stated  during  the  last  congress  that  it  was 
possible  to  remove  the  entire  cervical  sympathetic.  I  am 
convinced,  so  thoroughly  convinced,  says  Abadie,  that  I 
prophesiy  the  arrest  of  development  of  the  goitre  by  cut- 
ting the  cervical  sympathetic  no  longer  above  the  middle 
ganglion,  but  below,  for  the  vasodilator  fibers  which  go  to 
the  superior  and  inferior  thyroid  arteries  emanate  from 
the  superior  and  middle  ganglions. 

Therefore  if  we  cut  below  the  middle  ganglion  we  shall 
cut  off  the  path  of  the  vaso-dilatation.  which  as  we  have 
seen,  provokes  and  keeps  up  the  hypertrophy  of  the  thy- 
roid gland.  H.  A.  B. 
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An   Experimental  Investigation   Into  the  Descending 

Degeneratiors  Following  Lesions  of  the  Cortex 

of  the  Occipital  Lobe. 

Cecil  F.  Shaw  and  W.  H.  Thompson  have  investigated 
the  conditions  found  after  ablation  of  the  occipital  lobe, 
and  after  interruption  of  its  fibers  (sub-cortical  lesion). 
Ten  experiments  in  all  were  performed.  The  animals  em- 
ployed were  six  marmosets,  two  rhoesus,  one  callithrix, 
and  one  putty-nose  monkey.  In  seven  cases  portions  of 
the  cortex  were  removed  or  isolated,  two  of  these  being 
sub-cortical  lesions.  In  three  experiments  the  occipital 
lobe  was  removed.  We  did  not  concern  ourselves  with  the 
functional  defects  which  followed  these  injuries  further 
than  to  note  that  the  animals  showed  a  greater  or  less 
amounc  of  hemianopsia  for  some  time  after  the  operation, 
especially  apparent  when  taking  food.  Our  attention  was 
exclusively  given  to  the  resulting  degenerations  •'^^hich  we 
found  to  be  as  follows : 

1.  The  degenerated  fibers  pass  down  by  way  of  the  cor- 
ona radiata. 

2.  Having  reached  the  level  of  the  corpus  callosum  a 
division  into  two  main  groups  occurs;  one  group  traverses 
this  commissure  to  reach  the  opposite  side;  the  other 
group  continues  on  into  the  internal  capsule  of  the  same 
side. 

3.  Of  those  which  remain  on  the  same  side  as  the  lesion, 
the  majority  occupy  the  hindermost  part  of  the  internal 
capsule,  and  end  in  the  gray  matter  of  the  pulvinar,  ex- 
ternal geniculate  body,  and  anterior  corpus  quadrigemi- 
num.  Others  are  found  scattered  throughout  the  posterior 
two -thirds  of  the  internal  capsule  and  descend  into  the 
crusta  of  the  crus  cerebri. 

4.  Of  the  crossed  fibers,  most  pass  into  the  white  mat- 
ter of  the  opposite  occipital  lobe  and  no  doubt  end  in  the 
cells  of  its  cortical  gray  matter.     Others,  however,  turn 
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forward  and  descend  in  the  internal  capsule,  occupying  its 
posterior  two-thirds.  These  ultimately  reach  the  crustaof 
the  two  crura  cerebri. 

5.  Some  of  the  degenerated  fibers  occupying  both  crusta 
probably  end  in  the  gray  matter  of  the  substantia  nigra, 
while  others  reach  the  pons. 

6.  Degenerated  fibers  also  pass  toward  the  posterior 
commissure;  some  of  these  traverse  it  to  gain  the  opposite 
side  and  turn  downward;  others  remain  uncrossed.  Both 
sets  apparently  end  in  the  gray  matter  around  the  aque- 
duct of  Sylvius.  These  supply  a  connection  between  the 
cortex  of  one  side  and  the  nuclei  of  nerves  to  the  eye  mus- 
cles on  both  sides. 

7.  A  few  degenerated  fibers  were  found  in  the  posterior 
longitudinal  bundles  on  both  sides,  probably  some  of  the 
set  last  described.  Others,  inconstant  in  number  and  sit- 
uation, were  found  in  most  of  the  tracts  of  the  medulla  and 
cord.  No  importance  attaches  to  these  latter. — British 
Medical  Jon rudl,  Svpteuiljer  12.  1S90. 

Ocular  Symptoms  Associated  With  Tumors  of  the  Pons. 
\  Hoffman,  (  Virrhoiv's  ArcJiir.^'Bdi.  CXLIl)    records  the 

following  symptoms  in  the  visual  sphere  accompanying 
pontile  tumor: 

Paralysis  of  the  right  trochlearis,  abducens,  facial,  oculo- 
motor, and  the  sensory  branch  of  the  fifth  nerve;  also,  on 
the  left  side,  the  internal  rectus  branch  of  the  third  nerve, 
transient  paralysis  of  the  aducens,  and  hyperesthesia 
over  the  sensory  area  of  the  left  trigeminus.  After  death 
the  tumor  was  found  to  occupy  the  major  portion  of  the 
right  side  of  the  pons.  Bischoff,  Jahrhucher  f.  Psychia- 
trie  und  XeuvoJo'iie,  Bd.  XV,)  details  four  instances  of  tu- 
mors of  the  pons  in  each  of  which  there  was  quite  an  array 
of  eye  symptoms,  as  follows: 

Case  1.  Preceded  by  sciatica  and  dizziness.  Two  years 
later,  paralysis  of  the  left  facial  and  orbicularis  and  the 
left  abducens.  On  the  right  side  there  was  paresis  of  the 
right  internus  in  left  lateral  conjugation  and  paresis  of  the 
right  abducens.  Bilateral  nystagmus  was  also  present. 
The  autopsy  showed  a  gliosarcoma  of  the  left  pons  and  me- 
dulla involving  the  left  middle  peduncle  of  the  cerebellum. 
The  microscope  discovered  degeneration  of  the  roots  of  the 
fifth  to  the  twelfth  nerves  and  the  nuclei  of  the  fifth, 
seventh  and  eighth  nerves. 

Case  2.     The  trouble  began  with  right  abducens  paraly- 
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sis,  followed  by  paresis  of  the  right  facial,  and  deafness. 
Some  months  later  there  appeared  paresis  of  both  interni 
and  the  former  paresis  of  the  right  facial  developed  into  a 
paralysis,  with  anomalies  of  motion  and  sensation  in  the 
trunk  and  lower  extremities.  At  the  autopsy  there  was 
found  a  sarcoma  of  both  halves  of  the  medulla,  the  right 
half  of  the  pons,  and  the  right  corpus  quadrigeminus  in  con- 
sequence of  which  there  were  involved  both  pyramidal 
tracts,  both  lemnisci,  the  root  fibers  of  both  abducens,  the 
right  acoustic,  facial,  and  trigeminus,  and  both  posterior 
longitudinal  bundles  proximal  from  the  sixth  nerve  nucleus. 
The  left  fifth  and  sixth  nerve  nuclei  were  normal. 

In  view  of  the  fact  that  there  was  present  in  both  cases 
during  life  disturbances  of  conjugation,  although  the  au- 
topsy showed  no  lesions  of  the  oculo-motor  nuclei,  Bis- 
choff  assumes  that  in  both  cases  the  disturbed  conjugation 
must  be  explained  by  the  destruction  or  disease  of  the 
sixth  nerve  nuclei  and  the  posterior  longitudinal  bundles 
proximally  therefrom ;  in  which  case  it  seems  reasonable 
to  further  assume  that  when  there  are  disturbances  in  the 
conjugate  movements  of  the  eye,  without  associated  im- 
pairment of  the  third  nerve  functions,  it  will  be  justifiable 
to  expect  to  find,  post  mortem,  degeneration  of  the  sixth 
nerve  nuclei  and  the  posterior  longitudinal  bundles  prox- 
imally therefrom. 

Meddlesome  Surgery  in  Exophthalmic  Goitre. 

At  the  February  meeting  of  the  Hamburger  Aertzlicher 
Verein  ( Xeurolfniisclies  Centralblatt,  April  15,  1897,) 
Saenger  exhibited  a  woman,  a  seamstress  aged  28,  who 
was  the  subject  of  classic  Basedow's  disease.  Influenza 
preceded  the  goiter  by  several  months.  In  the  early  trou- 
ble with  the  goitre  she  consulted  an  oculist  on  account  of 
the  exophthalmus.  He  discovered  hyperplasia  of  the  right 
thyroid,  and  referred  her  to  a  surgeon  who  extirpated  the 
right  half  of  the  gland,  following  which  there  was  lessened 
tachycardia.  Albeit,  all  the  other  symptoms  soon  became 
so  much  aggravated  that  the  patient  became  utterly  unfit 
for  work.  The,  exophthalmus  increased,  Graefe'  and 
Moebius'  sign  developed,  and  profound  neurasthenia  sup- 
ervened as  evidenced  by  contracted  visual  fields,  retinal 
tire,  blepharospasms,  terrific  headache,  etc.  Finally, 
the  middle  and  left  lobe  of  the  thyroid  gland  hypertro- 
phied.  Saenger  uses  the  incident  as  a  warning  against 
surgical   interference    in  Graves'    disease,    except   in  the 
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most  threatening  cases.     He  challenges  surgeons  to  show 
lasting  benefit  following  extirpation  of  the  gland. 

On  the  Diagnosis  of  Paralysis  of  the  Sympathetic. 

The  author  draws  attention  to  the  fact  that  in  instances 
of  pathologic  paralysis  of  the  sympathetic,  there  is  not 
always  observed  the  train  of  symptoms  that  are  produced 
in  physiologic  experiments  on  the  sympathetic  nerve.  The 
most  constant  signs  are  those  of  the  pupil  and  eyelids. 
He  quotes  a  case  of  his  own,  occurring  in  a  31-year-old 
man,  supposed  to  be  the  subject  of  mediastinal  tumor. 
The  widely  dilated  left  pupil,  the  enlarged  palpebral  fis- 
sure and  prominent  globe  led  to  the  diagnosis  of  irritation 
of  the  left  sympathetic.  Later,  paraplegia  developed  sud- 
denly. As  the  left  pupil  reacted  promptly  to  light  during 
all  this  time,  it  was  then  thought  likely  that  the  condition 
was  not  a  left  irritation,  but  a  rif/ht  sympathetic  'parali/sis, 
which  idea  was  substantiated  at  the  necropsy  when  it  was 
found  that  the  right  sympathetic  nerve  was  destroyed 
from  the  upper  border  of  the  seventh  cervical  to  the  upper 
border  of  the  fourth  dorsal  vertebra  by  a  process  from  one 
of  the  posterior  lobules  of  the  thymus  gland. — XeuroJog. 
CentraWL,  April,  1897. 
Ocular  Symptoms  in  PolyencephalitisSuperior  Hemorrhagica 

Objective  signs  in  the  visual  sphere  are  so  nearly  con- 
stant in  polyencephalitis  superior  hemorrhagica,  that  the 
symptom  complex  becomes  of  considerable  interest  to  the 
ophthalmic  worker.  We  have  on  other  occasions  alluded 
to  this  picture,  to  which  different  accounts  we  will  add  the 
following  ocular  signs  noted  in  a  41 -year-old  woman, 
afflicted  with  the  above  mentioned  disorder :  Paralysis  of 
the  left  third  nerve,  left  internal  ophthalmoplegia  and  par- 
esis of  the  motor  filaments  of  the  left  trigeminus.  The 
right  eye  was  unaffected.  The  autopsy  revealed  aneurism 
of  the  ascending  aorta,  gumma  of  the  cardiac  muscle,  and 
innumerable  hemorrhages  into  the  gray  matter  of  the  third 
ventricle  and  aqueduct  of  Sylvius.  The  nuclei  of  the  bul- 
bar nerves  were  unaffected,  as  were  also  the  vessels  of  the 
basis  cranii. — Hori  and  SchJesinger  in  the  J^^eurolor/isrhes 
CentralbJatt,  March  Jo,  1897. 

Contribution  to  the  Pathology  of  Chronic  Bulbar  Diseases. 

From  a  study  of  this  class  of  cases  conducted  by  Drs. 
Cassirer  and  Schiff  in  Prof.  Obersteiner's  labaratory  we 
abstract  the  following : 
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Case  1.  A  42-year-old  alcoholic  Almost  complete  in- 
ternal and  external  ophthalmoplegia  with  impairment  of 
the  functions  of  the  facial,  trigeminius,  auditory,  and  hy- 
poglossal nerves. 

Case  2.  Butcher,  age  44.  Tabes  dorsalis.  Bilateral 
complete  internal  and  external  ophthalmoplegia.  Sensory 
disturbances  in  the  trigeminus,  and  motor  impairment  of 
the  facial  and  hypoglossal;  also  athetoid  movements. 
There  was  found  post  mortem,  degeneration  of  the  lateral 
and  central  oculo-motor  nuclei  as  well  as  the  oculo-motor 
roots,  w^hile  theEdinger-Westphal  and  the  Darkschewitsch 
and  anterio-medial  nuclei  were  intact. 

Case  3.  Forty-one-year-old  female.  Tabes  and  optic 
atrophy,  hemiatrophy  of  the  tongue,  disturbances  in  the 
third  nerve  area,  also  in  the  area  of  the  fifth,  seventh  and 
eighth  nerves.  The  necropsy  showed  degeneration  of  all 
the  nuclei  mentioned,  save  the  hypoglossal  and  auditory. 

Case  4.  Sixty-six-year-old  woman — tabic — meningitis 
basilaris  acuta.  There  was  complete  left  internal  and  ex- 
ternal ophthalmoplegia,  right  iridoplegia,  and  slight  im- 
pairment of  function  of  the  facial  and  hypoglossal.  Post 
mortem  examination  revealed  degeneration  of  the  left 
oculo-motor  nucleus  and  the  intramedullary  root  oundles 
of  the  left  oculo-motor  nerve.  The  Edinger-Westphal, 
Darkschewitsch,  and  anterio-medial  nuclei  were  immune. 

From  their  studies,  Cassirer  and  Schiff  deduce  the  conclu- 
sions that  accurate  localization  of  the  different  nucleoli  in  the 
oculo-motor  nucleus  is  not  yet  possible;  they  offer  the  fol- 
lowing probabilities :  That  oculo-motor  fibers  arise  only 
from  the  lateral  and  medial  nuclei;  that  the  so-called  anter- 
ior nucleus  of  Darkschewitsch  and  the  small-celled  antero- 
medial  nucleus  are  not  to  be  viewed  as  centers  for  the  intra- 
ocular muscles;  that  the  entire  anterior  nuclear  group  and 
the  Edinger-Westphal  nucleus  are  not  to  be  regarded  as 
oculo-motor  nuclei;  that  the  fibers  to  the  levator  pal- 
pebrae  superior  appear  to  run  in  the  lateral  root  bundles; 
finally,  that  no  center  for  the  oculo-facial  is  to  be  found  in 
the  oculo-motor  nucleus. — XeuroJrxilKcjK-s  CenfrnViIatt, 
March  15,  1897. 

A  Di'cussioh  on  the  Pathogenesis  of  Choked  Disc. 
At  the  March    meeting  of   the    Berlin    Neurologic    and 
Psychiatric  Society,  Dr.  Jacobson  presented  the  following 
case  and  comment: — (JVeuroIor/isches    Cenfralhlaff,  April 
1,1897): 


/ 
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The  patient,  a  girl  5  years  old,  is  the  daughter  of  per- 
fectly healthy  parents.  In  her  third  year,  during  the  crit- 
ical phase  of  one  of  the  diseases  of  childhood,  she  devel- 
oped a  paresis  of  the  left  half  of  the  body,  associated  with 
left  hemianesthesia.  Coincident  with  this  there  occured 
slight  enlargement  of  the  cranium.  No  convulsions  or 
unconsciousness.  The  subjective  symptoms  were  unim- 
portant, save  spells  of  momentary  exaggerated  fatigue. 
About  this  time  choked  disc  in  its  earliest  stages  was  de- 
tected, but  it  soon  disappeared,  returning  no  more  during 
the  child's  life.  Two  years  after  the  occurrence  of  the 
first  paresis,  death  ensued  from  an  acute  febrile  disorder. 

Two  tumors  were  discovered  at  the  necropsy;  one  the 
size  of  a  large  hazelnut,  was  situated  on  the  left  circum- 
ference of  the  cerebellum  involving  its  medulla,  the  other 
the  size  of  a  walnut,  occupied  the  whole  lenticular  nucleus, 
the  posterior  knee  of  the  internal  capsule  and  the  anterior 
portion  of  the  thalmus.  Both  growths  were  solitary  tu- 
bercles. Though  they  increased  the  volume  of  the  intra- 
cranial contents,  there  was  no  hydrocephalus.  The  bones 
of  the  cranial  vault  were  thinned  and  distended,  in  conse- 
quence of  w^hich  the  cranial  cavity  was  widened. 

The  main  point  of  interest  in  the  case  was  the  develop- 
ment of  mild  grade  choked  disc  and  its  subseqnent  pre- 
cipitate spontaneous  disappearance. 
On  Choked   Disc. 

This  the  author  attributes  to  sudden  augmentation  of 

the  intra-cranial  pressure,  which  subsided  just  as  sud- 
denly not  long  afterw^ard. 

The  case,  in  its  analogy  to  those  instances  of  cerebral 
tumor  in  which  craniectomy  induces  complete  dissipation 
of  the  papillary  edema,  lends  probability  to  the  mechan- 
ical or  obstruction  theory  of  choked  disc.  Jacobson 
quotes  Bruns'  case  in  which  the  papillary  symptoms  faded 
away  after  relief  of  the  increased  intra-cranial  pressure 
by  trephining,  during  which  process  no  cerebral  fluid 
escaped. 

Jacobson  thinks  Bruns  may  have  overlooked  the  fact 
that  opening  of  the  cranium  is  not  absolutely  necessary 
for  the  elimination  of  the  toxines;  that,  on  the  contrary, 
they  may  be  easily  carried  off  by  the  ordinary  lymph 
channels  when  the  pressure  within  the  cranium  is  lowered 
by  whatsoever  cause,  permitting  the  resumption  of  func- 
tion on  the  part  of  the  lymph  channels. 
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In  the  discussion  which  followed  the  report  of  the  case, 
Dr.  Oppenheim  said  : 

"The  case  is  altogether  unique  in  that  in  spite  of  the 
continued  growth  of  the  two  tumors  there  should  occur 
such  sudden  dissipation  of  the  choked  disc  observed  early 
in  the  history."  Oppenheim  thought  the  latter  fact  was 
strong  evidence  for  the  mechanical  theory. 

Schuster  spoke  of  "a  case  observed  in  Mendel's  clinic 
of  glioma  pressing  on  the  right  lateral  sinus.  During  the 
progress  of  the  disease  the  disc  became  choked  and  re- 
turned to  the  normal  several  times." 

Goldscheider  opined  "that  brain  tumors  accompanied 
by  the  severest  disturbances  often  induced  no  papillary 
stasis  whatever.  He  mentioned  one  of  his  own  cases  in 
which  the  choking  of  the  disc  disappeared  after  lumbar  punc- 
ture, reappearing  later  and  finally  melting  away  spontane- 
ously. He  thought  that  the  mechanical  and  inflammatory 
factors  had  probably  both  played  apart." 

Greeff  made  the  point  that  "choked  disc  may  exist  for  a 
long  time  without  embarrassing  vision  in  the  least." 

In  the  May  1st  number  of  the  N^enrologisches  Central- 
hlatl^  Dr.  Bruns  replied  to  Dr.  Jacobson's  article,  saying: 
"We  will  interest  ourselves  only  with  the  main  clinical 
feature  of  our  case,  to  which  Dr.  Jaeobson  alludes  in  his 
article,  namely,  that  choked  disc  was  observed  in  the  be- 
ginning of  the  disease,  after  which  it  was  seen  no  more." 
This  Jaeobson  ascribes  to  the  fact  that  the  cranium  yielded 
and  expanded  with  the  increase  in  volume  of  its  contents; 
but  when  the  cranial  expansion  failed  to  keep  pace  with 
Increase  in  volume  of  the  brain  and  tumors,  papillary 
stasis  was  induced.  Now,  we  can  only  say  that  in  this 
statement  J.  allies  himself  unmistakably  with  the  believers 
in  the  mechanical  origin  of  choked  disc. 

In  an  article  published  in  the  Arclt.  f.  P.si/chiafrie  uml 
N^rvenJieilkiinde,  Bd.  XXIX,  by  Jaeobson  and  Jamane 
on  the  pathology  of  tumors  of  the  posterior  cerebral  fossa, 
Jaeobson  stated  that  his  clinical,  as  well  as  microscopic, 
findings  threw  the  weight  of  their  evidence  in  favor  of  the 
mechanical  hypothesis;  nevertheless,  he  was  not  ready 
then  (as  it  seems  he  is  not  yet  entirely  willing,)  to  re- 
nounce Deutschmann's  irritation  or  toxic  inflammatory 
theory.  Two  years  ago  I  (Bruns)  committed  myself  to  the 
mechanical  hypothesis — Brain  Tumors:  Eulenberg's  Real 
Encyclopedia,  third  edition,  Vol.  VIII.,  p.  652,  et  sequitur 
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— on  the  ground  that  the  edematous  papillitis  found  asso- 
ciated with  brain  tumor  invariably  subsided  after  tre- 
phining. However,  as  it  might  be  urged  by  the  advocates 
of  toxic  papillitis  that  the  nerve  trouble  subsided  because 
of  the  withdrawal  of  the  toxines  along  with  the  escaped 
cerebral  fluid,  I  submitted  an  instance  in  which  the  new 
growth  so  presented  itself  in  the  cranial  opening  as  to 
prevent  the  escape  of  any  cerebral  fluid  whatever,  not- 
withstanding which  the  optic  neuritis  promptly  vanished. 
The  tumor  had  been  forced  partly  out  through  the  open- 
ing by  the  intra-cranial  pressure.  The  conclusion  seems 
obvious  that  the  choked  disc  of  brain  tumor  is  the  expres- 
sion of  a  simple  mechanical  process — in  short,  is  not  neu- 
ritic,  but  purely  edematous  in  nature. 

But  Jacobson  views  the  facts  in  another  light,  and  believes 
that  I  have  failed  to  reckon  with  the  fact  that  when  the 
intra-cranial  tension  had  been  reduced  the  toxic  lymph 
found  exit  by  the  now  reopened  normal  channels,  seeing 
which  the  neuritis  faded  away  for  want  of  further  irrita- 
tion. 

This  fact  did  not  escape  me,  and  my  statements  left  no 
doubt  that  I  regarded  the  choked  disc  as  directly  related 
to  confinement  of  the  cerebral  lymph,  and  that  only  by 
diminishing  the  latter  could  the  neuritis  be  influenced. 
Furthermore,  it  has  not  been  shown  that  the  quantity  of 
toxines  is  as  much  reduced  by  withdrawal  of  the  cerebral 
lymph  through  the  regular  channels,  as  when  large 
quantities  are  excavated  through  a  trephined  opening.  It 
must  not  be  forgotten  that  in  the  former  case  the  lymph  is 
still  rich  in  toxines,  and  the  poisonous  fluid  has  almost  as 
much  access  to  the  nerve  head  as  before  the  pressure  was 
reduced.  In  my  own  case  no  sudden  escape  or  withdrawal 
of  these  hypothetical  toxines  could  occur;  wherefore, 
then,  the  sudden  disappearance  of  the  choked  disc?  Well 
established  neuritis  is  a  process  not  to  be  immediately 
controlled  by  withdrawal  of  the  exciting  agent.  Diabetic 
neuritis,  for  instance,  is  slow  of  recovery,  even  when  the 
sugar  has  been  eliminated  from  the  blood  by  an  anti- 
diabetic diet.  An  edema,  on  the  other  hand,  disappears 
along  with  the  cause  that  gave  rise  to  it,  seeing  which 
things  I  must  accept  the  phenomena  in  my  own  case  as 
incontrovertible  evidence  for  the  mechanical  theory. 
Finally,  even  though  one  embrace  Jacobson's  postulate 
of   a  mechanico-inflammatory  theory,   it  must    occur    to 
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them  (and  Jacobson  and  Goldscheider  have  said  so  in  so 
many  words,)  that  the  stagnation  is  the  primary  factor. 
The  toxines  would  never  find  their  way  down  the  optic 
nerve  sheaths  to  the  nerve  head,  there  to  set  up  papilitis, 
were  it  not  for  the  increased  intra -cranial  pressure,  there- 
fore I  contend  that  even  though  there  be  innumerable 
toxines  in  the  cerebral  fluid,  they  can  avail  nothing  save 
in  the  presence  of  increased  intra-cranial  pressure. 

Jacobson,  in  replying  to  Bruns  ( Neurol ogisches  Central- 
hJaft,  May  1,  1897,)  remarks:  "Such  evidence  as  has  been 
adduced  in  recent  years  cannot  be  lightly  set  aside  by  the 
advocates  of  the  inflammatory  theory,  notwithstanding 
which  they  are  not  yet  ready  to  admit  that  the  increased 
pressure  within  the  cranium  is  the  sole  agent.  There  is 
yet  room  for  argument,  although  Bruns  seems  to  think  all 
argument  is  useless  in  the  face  of  his  own  particular  case. 
I  can  only  repeat  what  I  have  here  before  stated,  that 
lowering  of  the  intracranial  pressure,  no  matter  how  ac- 
complished is  sufficient  to  permit  the  resumption  of  the 
normal  lymph  circulation  in  consequence  of  which  the 
toxic  lymph  will  be  withdrawn  from  the  optic  nerve  sheaths, 
and  even  though  there  might  remain  small  quantities  of 
the  toxines,  the  number  would  be  too  small  to  give  rise  to 
added  irritation,  or  to  continue  any  that  might  be  already 
present.  As  a  secondary  argument  for  the  mechanical 
theory,  Bruns(and  Oppenheim,  too)  lays  stress  on  the  pre- 
cipitate disappearance  of  the  papillitis.  If  we  are  dealing 
with  a  simple  pressure  phenomenon  in  choked  disc,  why 
have  we  not  been  able  to  produce  it  experimentally?  Even 
in  animals,  whose  smaller  cranii  would  favor  the  object  of 
the  experiment,  it  has  been  impossible  to  produce  papillary 
edema  when  aseptic  precautions  are  observed.  Therefore, 
until  more  convincing  results  can  be  shown,  we  cannot 
give  in  our  adherence  to  the  one  or  the  other  theory.  I 
contend  that  in  brain  tumor  there  is  given  off  irritant  ma- 
terial, which  in  turn  increases  the  intra-cranial  pressure, 
which  later  then  in  its  turn  forces  the  irritant  lymph  down 
the  optic  nerve  to  induce  toxic  choked  disc.  Hence,  with- 
out the  irritant  toxines,  there  can  be  no  choked  disc,  and 
without  confinement  of  the  lymph  also,  there  can  be  no 
choked  disc.  The  primary  agent  is  the  irritative  material 
and  the  resultant  secondary,  (yet  powerful)  factor  is  the 
stagnation. 


NOTES  AND  ANNOUNCEMENTS. 


(Under  this  lieadiiifj  the  AxxALs  will  publish  items  of  iterest  to 
its  readers.  Please  address  Albert  B.  Hale,  M.  D.,  Columbus  Mem- 
orial Building,  103  State  street,  Chicago.) 


Privat  Doeent  Dr.  Axenfeld  has  moved  from  Marburg  to  Breslau. 


Prof.  V.  Esmarc'li  in  Kiel  has  received  the  title  of  ''Excellenz" 
excellency. 


Dr.    Andreas    Anagnostaki.    professor   of    ophthalmology    at    the 
University  of  Athens,  Greece,  has  died  at  the  age  of  71. 


Dr.  John  Welsh  Croskey  has  been  elected  attending  surgeon  to 
Wills'  Eye  Hospital  of  Philadelphia,  as  successor  to  the  late  Dr. 
Peter  D.  Kevser. 


Dr.  Harold  Gift'ord,  of  Omaha,  Neb.,  was  elected  chairman  of  the 
section  of  ophthalmology  at  the  recent  meeting  of  the  American 
Medical  Association  at  Philadelphia. 


Dr.  Casey  A.  Wood  is  in  Europe,  and  will  attend  the  meeting  of 
the  twelvth  International  Medical  Congress  at  Moscom'.  He  will 
return  to  Chicago  about  the  middle  of  September. 


Washington,  D.  C.  has  a  new  hospital  called  the  Episcopal  Eye, 
Ear  and  Throat  Hospital,  dedicated  on  April  7.  It  is  open  every 
day  for  the  tratment  of  dispensary  cases. 

«  »  » 

Senorita  Trinidad  Arrayo  Villaverde  won  her  doctorate  degree  in 
medicine  and  surgery  (Spain,)  by  a  thesis  on  the  normal  and  patho- 
logic conditions  of  the  intrinsic  eye  muscles,  and  the  action  of  drugs 
upon  them. 


At  the  request  of  the  Russian  czar  all  foreigners  properly  (jualified 
to  attend  the  coming  International  Medical  Congress  at  Moscow,  are 
to  be  given  free  railway  transportation  from  the  Russian  frontier  to 
Moscow  and  return  by  any  route  selected.  This  will  materially 
lighten  the  expense  of  the  trip  and  add  to  its  pleasure. 


There  will  be  published  in  the  January  number  of  the  Annals  of 
Ophthalmology  a  Study  of  the  Ophthalmoscopic  Changes  in  Chloro- 
sis, Pernicious  Anemia  and  Leucocythemia,  by  Charles  A.  Oliver,  be- 
ing a  study  of  a  series  of  cases  varying  from  chlorosis  to  leucocy- 
themia, in  which  not  only  the  ocular  changes  are  exhibited,  but  a 


NOTES  AND  ANNOUNCEMENTS.  649 

study  of  the  blood  and  general  condition.  This  will  be  illustrated 
by  six  chromo-lithographs  reprodiaced  from  drawings  by  Miss  Wash- 
ington. 


Burchardt,  in  an  address  before  the  Charite  Physicians  on  Octo- 
ber 29,  1896,  expressed  the  opinion  that  trachoma  is  the  same  as,  or 
allied  to,  the  skin  disease  called  malluscum  contagiosum.  An  ex- 
haustive history  of  niolluscum  was  given,  to  show  that  it  is  really 
contagious;  and  trachoma  was  illustrated  by  methods  of  the  author 
to  show  that  the  corpuscles  in  it  are  not  leucocytes,  l)ut  molluscum 
bodies. 


The  Western  Ophthalmological,  Otological,  Laryngological  and 
Rhinologieal  Association  held  its  second  annual  meeting  in  St.  Louis 
recently,  and  elected  officers  for  the  ensiling  year  as  follows:  Presi- 
dent. Dr.  B.  E.  Fryer,  Kansas  City:  vice-presidents.  Dr.  J.  Elliott 
Colburn.  Chicago,  Dr.  F.  M.  Rumbold,  St.  Louis,  and  Dr.  E.  A. 
Bulson,  Jr.,  Fort  Wayne;  secretary.  Dr.  Hal.  Foster,  Kansas  City; 
treasurer.  Dr.  W.  L.  Dayton,  Lincoln.  The  next  meeting  will  be 
held  in  Chicago,  April  7  and  S.  189S. 


The  London  Lancet  of  May  1,  1897,  has  a  long  and  instructive 
article  on  the  question  of  hospital  abiise,  as  applied  particularly  to 
the  Royal  London  Ophthalmic  Hospital  at  Moorflelds.  One  great 
difficulty  to  be  met  in  any  attempt  to  correct  charity  abuse  is  the  great 
and  wide-spread  reputation  of  Moorflelds;  a  case  is  reported  of  a 
man  who  came  from  Peru,  working  his  passage  across  so  as  to  con- 
sult Moorflelds.  Another  case  is  mentioned  to  show  the  sincerity  of 
some  patients,  although  it  incidentally  reflects  on  the  skill  of  pro- 
vincial surgeons.  A  woman  had  applied  to  a  local  eye  doctor,  who 
spent  in  all  flve  hours  in  an  examination,  using  a  mydriatic,  but 
accmplished  no  good.  The  patient's  money  being  nearly  gone  she 
went  to  London,  and  in  an  hour  and  a  half  received  glasses  that 
gave  her  relief.  Again,  the  system  of  high  fees  demanded  (often 
necessarily)  for  operations,  preckided  their  payment  by  those  who 
are  willing  to  pay  moderate  fees  and  who,  therefore,  go  to  a  hospital. 
In  fact,  the  report  merely  illustrates  the  condition  of  hospital 
charity  while  not  admitting,  in  esse,  the  charge  of  abuse;  but  no 
correction  for  the  evil  can  be  found,  nor  is  any  suggestion  offered. 


To  the  Editor  of  the  Annals  of  Ophthalmolgy: 

Sir — In  Dr.  W.  Franklin  Coleman's  excellent  paper,  entitled 
"Preliminary  Iridectomy  in  the  Extraction  of  Senile  Cataract." 
printed  in  the  April  numljer  of  the  Annals  OF  Ophthalmology, 
the  following  sentence  occurs:  "'Advantages  of  PrcUnunarij  Iridec- 
tomy.— There  is  reasonable  excvise  for  the  consideration  of  an  ope- 
ration which  not  a  few  regard  as  the  safest  for  the  extraction  of 
cataract,  but  about  which  some  authors  (Mittendorf.  Noyes,  Mayer, 
de  Schweinitz,  Schweigger,  Fuchs  and  Fick,)  are  silent."  Evi- 
dently Dr.  Coleman  has  overlooked  the  following  paragraph  in  my 
text-book  on  "Diseases  of  the  Eye,"  page  61G  in  the  fli'st  edition, 
and  page  634  in  the  second  edition:  '"Freliininarij  Iridectomy. — Some 
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operators,  almost  as  a  rule,  perform  preliminary  iridectomj-  and  ex- 
tract several  weeks  later,  believing:  that  this  lessens  the  dangers  of 
extraction.  It  is  to  be  recommeded  in  any  case  where  serious  com- 
plications are  apprehended,  and  where  for  any  reason  an  extraction 
in  one  eye  has  terminated  unfavorably."  The  last  sentence  of  this 
paragraph  represents  my  views  on  the  advantages  of  preliminary 
iridectomy.  Respectfully  yours, 

G.  E.  DE  SCHWEIXITZ, 

1401  Locust  Street,  Philadelphia. 
1  »  « 

There  will  be  held  in  Brussels  in  September  an  international  con- 
ference to  discuss  the  hygiene  of  railway  and  steamship  na^'igation. 
The  subjects  proposed  are: 

1.  The  Organization  of  the  Medical  Service. 

2.  Assurances  for  Personal  Sofetj-. 

3.  Medical  and  Hygienic  Riiles. 

4.  Protection  Against  Transmissible  Diseases. 
Many  prominent  ophthalmologists  will  take  part. 

•-♦-• 

The  OplitltaJmic  Record  has  about  concluded  arrangements  with 
the  Wabash  and  Canadian  Pacific  railroads  for  a  rate  to  Montreal 
and  i-eturn  for  those  desirous  of  attending  the  meeting  of  the  Brit- 
ish Medical  Assoc  ration,  to  be  held  in  tliat  citj-,  August  31,  Septem- 
ber 1,  2,  3.  Although  only  those  who  have  received  invitations 
from  the  council  of  tlie  British  Medical  Association,  can  take  part 
m  the  proceedings.  The  same  rate  will  be  given  to  physicians  and 
their  families  who  care  to  make  the  trip  to  Montreal.  The  rate  will 
in  all  probability  be  one  fare  for  the  round  trip,  from  Chicago. 
Any  further  infornuition  may  be  obtained  by  addi'essiugthe  Oy;/(?/(«/- 
VI ic  Record,  103  East  Adams  St.,  Chicago.  111. 


The  formation  of  the  sections  below  named  for  the  Montreal  meet- 
ing of  the  British  Medical  Association  is  as  follows: 
Ophthalmology. 

President,  Mr.  Edward  Nettleship,  F.  K.  C.  S.,  London. 

Vice-presidents,  Dr.  F.  BuUer,  Montreal;  Dr.  R.  A.  Reeve,  Tor- 
onto; Dr.  Ed.  DesJardins,  Montreal:   Dr.  A.  A.  Foucher,  Montreal. 

Hon.  secretaries.  Dr.  W.  H.  Smith,  Winnipeg;  Dr.  Jehin  Prume, 
Montreal;  Mr.  Thomas  Herbert  Bickerton,  88  Rodney  street,  Liver- 
pool. 

Laryngology  and  Otology. 

President,  Dr.  Greville  MacDonald,  London. 

Vice-presidents,  Dr.  W.  Tobin,  Halifax:  Dr.  G.  A.  S.  Rverson, 
Toronto:  Dr.  H.  S.  Burkett.  Montreal;  Dr.  G.  R.  McDonagh, 
Toronto. 

Hon.  secretaries.  Dr.  A.  Cretien,  Montreal;  Dr.  H.  D.  Hamilton, 
Monti'eal;  Dr.  W.  Permewan,  7  Rodney  street,  LiverpooL 


Mississippi    Valley   IMedical     Association. — -Meeting    at    Louis- 
ville, Oct.  5,  6,  7,  8,  1897. 

Tl*e  executive  committee  met  recently  at  Louisville,  in  conjunc- 
tion with  the  local  committee  of  arrangements,  the  following  being 
present:  Drs.  Stucky.  Grant,  Mathews,  Love,  Hollowaj-  and  Rey- 
nolds. It  was  determined  to  make  the  coming  meeting  the  largest 
and  best  in  the  history  of  the  association,  and  everything  points  to 
a  fulfillment  of  this  endeavor.  The  railroads  will  make  a  round  trip 
rate  of  one  and  a  third  fare,  or  probably  one  fare.  The  address  on 
surgery  will  be  delivered  by  Dr.  J.  B.  Murjjhy,  Chicago;  the  ad- 
dress on  medicine,  bj'  Dr.  John  Y.  Shoemaker,  Philadelphia.  Titles 
of  papers  should  be  sent  to  Dr.  H.  W.  Loeb,  secretary',  St.  Louis, 
Mo. 
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A  System  of  Diseases  of  the  Eye. 

By  American,  British,  Dutch,  French,  Garman  and  Spanish  authors. 

Edited  by  Wm.  F.  Norris,  A.  M.,  M.  D.,  and  Charles  A.  Oliver. 

A.  M.,  M.  D.,  of  Pliiladelphia,  Fa.,  U.  S.  A.  Published  in  4  vol- 
umes by  J.  B.  Lippincott,  Philadelphia,  Pa.,  1897. 

Volume  II.  is  a  book  of  556  pages,  with  13  full-page  plates  and  214 
text  illustrations.  The  paper  is  of  best  quality  and  type  is  clear  cut. 
Each  article  is  illustrated  in  a  manner  which  leaves  nothing  to  be 
desired,  and  the  index  of  15 V2  pages  is  exceptionally  complete. 

It  treats  of  the  methods  of  examination,  taking  each  group  in 
regular  order,  beginning  with  "The  Methods  of  Determining  the 
Acuity  of  Vision,"  by  Snellen,  Sr.,  translated  by  Berry,  giving  a  re- 
view of  the  different  methods  and  test  types  in  existence,  and  dis- 
cusses their  various  merits. 

''Mydriatics  and  myotics"  by  Snellen,  .Jr.,  compares  the  action  of 
the  various  drugs  used,  and  gives  the  results  obtained  with  each 
after  thorough  investigation. 

The  subject  of  "Lateral  Illumination"  is  treated  by  Laqueur  and 
is  well  written. 

"  The  Ophthalmoscope  and  theArtof  Ophthalmoscopy,"  by  Gould, 
is  an  history  of  the  evolution  of  the  ophthalmoscope  and  has  a  mi- 
nute description  of  the  various  instruments  in  vogue.  The  method 
of  using  the  ophthalmoscope  and  how  to  overcome  the  difficulties 
found  by  beginners  in  its  use  is  exceptionally  clear.  The  emme- 
tropic fundus  and  its  most  common  anomalies  are  described. 

"  Skiascopv  (the  shadow  test,  retinoscopy)  and  its  Practical  Appli- 
cation," by  Jackson,  is  one  of  the  most  interesting  and  ably  written 
articles  in  the  book.  The  optic  principles  of  skiascopy  are  clearly 
outlined,  aiding  greatly  in  understanding  its  practical  application. 
The  appearance  of  the  shadow  in  each  form  of  emmetropia  is  de- 
scribed in  detail. 

Javal,  Jr.,  in  his  article,  "Ophthalmometry  and  its  Clinical  Appli- 
cation," describes  the  uses  of  the  ophthalmometer  and  gives  its  his- 
tory, together  with  a  description  of  the  instruments  (Javal-Schiotz 
and  Helmholtz)  and  mechanism.  The  method  of  using  the  instru- 
ments, together  with  statistics  and  ophthalmometry  of  different  parts 
of  the  anterior  surface  of  the  cornea  and  its  posterior  surface,  are 
all  described  in  a  comprehensive  manner. 

The  treatise  on  "Prisms  and  Prismometry,"  by  Dennett,  beyond 
doubt  contains  more  than  the  average  ophthalmic  surgeon  has  need 
for.  It  is,  however,  a  thoroughly  scientific  discussion  of  prisms  and 
their  relation  to  ophthalmology. 

"The  Principles  of,  and  Methods  for  the  Estimation  of  the  Balance 
of  the  extra-ocular  muscles,"  by  Stevens,  describes  prisms  and  their 
uses,  divides  the  muscular  anomalies  into  classes,  defines  the  terms 
used,  and  describes  the  various  tests  and  instruments  used,  in  an 
elaborate  manner. 

For  "Perimetry  and  its  Clinical  Value,"  by  Wilbrandt, translated 
15 
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by  Pooley,  too  high  praise  cannot  be  given  to  this  very  excellent  ar- 
ticle. He  first  describes  the  field  of  vision  and  the  instruments  used. 
In  a  "special  part"  of  the  article,  in  order  to  better  iinderstand 
the  significance  of  the  visual  fields  in  the  diagnosis  of  disturbances 
of  the  visual  apparatus,  the  author  makes  the  following  divisions: 
I.  Visual  fields  in  diseases  of  the  retina  and  choroid.  II.  Diseases 
affecting  the  optic  nerve.  III.  Diseases  of  the  optic  chiasm.  IV. 
Diseases  of  the  optic  tract.  V.  The  primary  optic  centers.  VI. 
The  intra-cerebral  tracts  leading  to  the  cortical  centers.  VII.  The 
visual  centers  in  the  cortex  of  the  brain. 

Each  division  is  accompanied  by  a  table  of  symptomology  and  il- 
lustrations of  visual  fields  found  in  these  conditions. 

Of  Thompson's  article  on  "Detection  of  Color  Blindness,"  in 
which  he  is  ably  assisted  by  Weiland,  too  much  cannot  be  said  in 
praise.  It  is  accompanied  by  a  chromo-lithograph  showing  the  solar 
spectrum  with  Fraunhufer's  lines  as  it  appears  to  the  normal  eye, 
together  with  the  solar  spectrum  of  the  green-blind  and  red-blind 
person.  Dangers  due  to  color  blindness  are  pointed  out  in  a  man- 
ner which  if  set  before  the  general  laity  would  cause  an  uproar 
against  railroad  and  steamship  companies  which  do  not  insist  upon 
examination  for  color  blindness  in  their  employes.  The  tests  and 
methods  used  in  the  detection  of  this  anomaly  are  the  most  interest- 
ing portion  of  the  article,  and  are  so  practically  and  plainly  stated 
that  even  a  novice  could  carry  them  out. 

Risley's  scholarly  essay  on  "School  Hygeine"  needs  only  to  be 
seen  with  its  accompanying  statistics  and  illustrations  to  be  appre- 
ciated. A  more  accurate  resume  of  the  conditions  underlying  the 
hygiene  of  the  ej'es  in  school  cannot  be  found.  The  subject  is  con- 
sidered in  parts,  i.  e. :  I.  Defects  of  vision  in  school.  II.  Necessity 
for  an  entrance  examination.  III.  Hygiene  of  the  school  room  giv- 
ing illustrations  and  plans  of  the  most  modern  achievements  in 
lighting  and  hygienic  siirroundiugs.  Part  IV.  treats  of  school  fur- 
niture, blackboard,  maps  and  books. 

"  Blindness,  Its  Frequency,  Causes  and  Prevention,"  by  Hays,  re- 
lates to  statistics  and  is  carried  further  forward  and  made  more  gen 
era!  than  any  other  paper  or  monograph  upon  the  subject. 

"Antisepsis."  In  this  Andrews  thoroughly  covers  the  ground  of 
how  infection  may  reach  the  eye  and  the  means  of  prophylaxis  at 
our  disposal ,  together  with  methods  of  preparing  instruments  for  oper- 
ation and  after  dressings. 

Volume  II.  is  concluded  by  IMcFarland  and  Kneass,  who  give  a 
thoroughly  up-to-date  paper  on  "The  Micro-organisms  of  the  con- 
junctiva and  Lachrymal  Sac,"  including  much  experimental  work, 
and  giving  the  latest  views. 

To  say  the  least,  the  book  is  a  thorough  encyclopedia  of  the  por- 
tion of  ophthalmology  of  which  it  treats.  N.  M.  B. 

Retinoscopy. 

Thorington,  James.     Retinoscopy  (or  shadow  test)  in  the  Determi- 
nation of  Refraction  at  One  Meter  Distance,  with  the  Plane  Mirror; 
24  illustrations;  P.  Blakiston,  Son  &  Co.,  Philadelphia,  1897. 
As  a  portion  of  the  title  shows,  and  as  the  author  states  in  the  pre- 
face, this  brochure  of  06  pages  is  intended  to  elucidate  in  as  concise 
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a  manner  and  few  words  as  possible,  the  method  of  applying  retino- 
scopy.  and  is  supplementary  to  the  excellent  work  on  skiascopy  by 
Edward  Jackson.  The  editor  does  not  consider  that  the  method 
should  be  known  by  any  other  names  than  the  shadotc  test  or  skia- 
scopy.  One  of  the  obstacles  to  the  use  of  this  meteod  for  determin- 
ing the  refraction,  is  the  confusion  occasioned  by  the  many  long 
names  with  which  it  has  been  stigmatized.  The  rapidly  growing 
number  of  progressive  ophthalmologists  who  Iiave  familiarized  them- 
selves with  the  shadow  test,  will  agree  with  the  author  in  the  follow- 
ing axiom:  "That  with  an  eye  otherwise  normal,  except  for  its  re- 
fractive error,  and  being  under  the  influence  of  a  reliable  cycloplegic, 
there  is  no  more  accurate  objective  method  of  obtaining  its  exact 
correction  than  by  retinoscopy." 

Retinoscopy  gives  the  following  advantages: 

The  character  of  the  refraction  is  quickly  diagnosed. 

The  exact  refraction  is  obtained  without  questioning  the  patient. 

Little  time  is  reqiiired  to  make  the  test. 

No  expensive  apparatus  is  necessarilj^  required. 

Its  great  value  can  never  be  estimated  in  nystagmus,  young  child- 
ren, amblyopia,  aphakia,  illiterates,  and  the  feeble  minded. 

The  aspirant  should  remember,  however,  that  skiascopy  is  a  diffi- 
cult method  to  master,  and  that  although  the  theoretic  basis  is 
perfectly  simple  and  the  phenomena  readily  observed,  nothing  but  a 
thorough  understanding  of  the  optic  principles  and  long  practice, 
will  render  one  an  accurate  skiascopist.  Thorington's  work  deals 
with  the  test  with  the  plane  mirror  at  1  m.,  which  is  the  most  avail- 
able distance.  There  are,  however,  many  cases  in  which  a  greater 
or  less  distance  should  be  used.  It  is  not  to  be  considered  that  the 
patient's  glasses  are  ordered  immediately  from  the  result  obtained 
by  retinoscopy,  but  the  objective  work  should  be  confirmed  at  the 
trial  case.  The  writer  does  not  extoll  too  highly  the  shadow  test, 
but  reminds  those  who  have  tried  retinoscopy  and  have  failed,  and 
then  ridiculed  it,  that  the  fault  with  them  is  hacli,  and  not  in  front 
of  the  mirror. 

The  editor  commends  this  little  work  most  highly,  but  would  ad- 
vise students  of  the  method  to  read  Edward  Jackson's  monograph 
on  skiascopy  in  connection,  as  the  latter  is  more  complete  and  goes 
more  thoroughly  into  the  optical  principles  involved.        H.  Y.  W. 

Retinoscopy  has  come  to  stay.  It  is  not  a  fad,  neither  a  fashion. 
It  is  scientific,  and  withal  so  eminently  practical  in  its  application  as 
to  commend  it  to  every  thinking  worker  in  ophthalmology.  The 
tendency  in  the  medicine  of  today  is  toward  objective  methods.  .  An 
objective  method  must  possess  two  attributes:  Exactness,  and  abso- 
lute independence  of  the  patient's  testimony.  In  addition  to  these 
qualities,  an  objective  method  must,  "if  it  is  to  meet  with  general  ac- 
ceptance, be  easy  of  application.  Ophthalmoscopy  and  ophthalmo- 
metry are  but  relatively  exact  in  refraction  work,  seeing  which  the 
trial  case  has  held  its  supremacy  up  to  date ;  nor  would  we  wish  to 
relegate  it  to  the  back-ground.  With  a  patient  whose  testimony  is 
trustworthy  exact  results  are  thus  obtainable,  but  it  requires  the 
most  intelligent  cooperation  on  the  part  of  the  examined.  If,  how- 
ever, there  be  but  the  least  departure  from  the  conditions  essential 
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to  close  work  with  the  test  lenses,  (as  for  iustance  witli  foreigners, 
illiterates,  children,  partial  amblyopics,  or  mental  astigmatics),  ret- 
inoscopy  stands  ready  to  furnish  a  verdict  from  which  there  can  be 
no  appeal,  when  one  has  learned  to  properly  interpret  the  move- 
ments observed  in  the  pupillary  area.  It  is  to  the  elucidation  of 
these  latter  movements  as  observed  through  a  plane  mirror  at  a  dis- 
tance of  one  meter  that  Dr.  Thorington  devotes  himself  in  the  volume 
before  us.  The  treatment  of  the  subject  is  so  beautifully  simple, 
that  one  who  runs  may  read.  W.  R. 

The  Relation  of  Interstitial  Keratitis  to  General  Disease. 

Greeff    Richard,  Berlin.     (Die  Keratitis  intcrstttialis  {jian')ichi/)iia- 
tosa)in  ihren  Beziehungen  zii  Allgemeinerkrankungen.)    Verlag  von 
Karl  Marhold,  1897.      Sammlung  zwangloser  Abhandlungen  aus 
dem  Gebiete  der  Augenheilkunde.     I.  Band,  Heft  8. 
There  is  no  class  of  publications  among  all  the   German  ophthal- 
mic works  that  hold  for  us  more  interest  than  these   ''brochures  on 
ophthalmic  topics  of  especial  interest  to  the  general  practitioner.'' 
Ophthalmic  writers  are  prone  to  discuss  the    technical    aspects    of 
their  own  side  of  medicine,  or  if,  perchance,  they  hit  upon  the  sub- 
iects  closely  allied  to  general  medicine,  they  most  invariably   (and 
perhaps  unconsciously)  drift  into  the  technical  phraseology  of  their 
own  particidar  science,  by  which  fact  they  cannot  but  at  least  par- 
tiallv  cloud  their  meaning  to  those  who    would  follow  them.     Dr. 
Vossius  and  his  collaborators  were  not  slow  to  note  the  forces  that 
are  making  for  isolation  of  the  special  from  the  general  workers, 
and  by  their  delightful  series  of    discussions  on  borderland  topics 
touching  both  the  ociUist  and  physician,  these  gentlemen  are  doing 
an  admirable  service  to  medical  science.  W.  R. 

This  number  has  forty-seven  pages  giving  the  continental  ideas  as  to 
the  occurrence  of  interstitial  keratites,  which  is  not  an  uncommon 
disease  oecuring  in  279  cases  out  of  36,385,  (0.77  per  cent.)  The  ap- 
pearances, course  and  symptoms  of  the  disease  are  clearly  shown. 
The  distinction  between  superficial  and  inter.stitial  keratitis  is  given 
as  follows:  Superficial  keratitis  is  generally  a  symptom  of  scrofula 
and  is  accompanied  by  nasal  disease,  eczema,  swelling  of  the  glands, 
etc.  Interstitial  keratitis  in  its  typical  binocular  form,  is  in  the 
most  cases  a  symptom  of  heriditary  syphilis.  Keratitis  punctata 
and  keratitis  centralis  annularis  are  described  as  atypical  forms. 
The  following  table  shows  the  age  at  which  cases  of  interstitial  ker- 
atitis commonly  occur: 


AGE. 

1-5  1      6-10  1    11-15      16-20  1    21-25 

26-30  1    31-35 

36-40 

Number  of  cases 

Percentage 

26           53  j         63 
9.3         19.0  1      22.5 

70  1         27 
25.0  1      9.68 

20 
7.17 

19 
6.81 

19 
0.36 

G.  notes  that  it  is  possible  for  keratitis  to  be  intrauterine  and  that 
many  congenital  opacities  of  the  cornea  must  be  due  to  this  condi- 
tion. The  disease  is  subject  to  relapses  from  17  per  cent,  to  31  per 
cent.,  some  patients  having  as  many  as  five.  The  prognosis  is 
fairly  good  as  the  cloudiness  of  the  cornea  passes  away,  as  a  rule, 
Avithout  leaving  thick  opacity,  but  it  is  quite  possible  by  focal  illu- 
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miuatioii  to  And  small  opacities  and  reniainiufj:  blood  vessels.  The 
etiolog:y  is  of  special  interest.  From  60  per  cent,  to  80  per  cent,  of 
cases  being  due  to  hereditary  syphilis.  It  is  certainly  necessary  to 
examine  the  entire  body  of  all  cases  with  acute  interstitial  keratitis, 
although  none  of  the  other  symptoms  of  hereditary  syphilis  are  as 
characteristic  as  interstitial  keratitis.  The  Hutchinson's  teeth, 
deafness  without  symptoms  and  interstitial  keratitis,  render  diagno- 
sis of  hereditary  syphilis  safe.  Other  symptoms,  especially  the 
shape  of  the  head  and  nose,  joint  disease,  etc.,  are  certainly  to  be 
taken  into  consideration.  Interstitial  keratitis  is  seldom  to  be  as- 
cribed to  acquired  syphilis.  It  may,  however,  come  eight  to  ten 
years  after  the  infection.  Keratitis  punctata  profunda  is  more  often 
due  to  syphilis.  After  hereditary  lues,  tuberculosis  is  the  most 
common  cause.  After  this,  come  diabetes,  influenza  and  disease  of 
the  female  genital  organs.  Reports  have  been  made  of  interstitial 
keratitis  in  connection  with  chronic  skin  diseases  and  in  general 
malnutrition,  blood  or  blood  vessel  disease.  Interstitial  keratitis 
has  been  observed  in  the  case  of  animals,  which  certainly  do  not 
have  syphilis.  Therapy  of  this  disease  is  dealt  with  the  following 
words:  "  There  is  no  therapeutic  help  which  can  prevent  or  shorten 
the  progress  of  the  disease  or  prevent  its  occurrence  in  the  second 
eye.''  The  treatment  is  considered  locally  and  generally.  In  the 
onset,  hot  compresses  relieve  the  pain  and  sometimes  the  inflamma- 
tion. He  advises  wet  absorbent  cotton  placed  upon  the  eye  over 
which  gutta  percha  paper  and  a  bandage  is  bound,  to  be  renewed 
once  or  twice  a  day,  and  the  eye  may  be  bathed  in  warm  water. 
Bandage  is  of  benefit  at  night;  2  to  4  per  cent,  boric  acid  is  advised. 
The  editor  is  pleased  that  the  following  sentence  oecui's:  "  The  so 
beloved  chamomile  tea  has  no  advantage  over  hot  water.  It  is  less 
clean  and  can  iiood  the  eye  with  uncleanliness."  Atropin  is  advised 
when  iritis  occurs.  As  soon  as  the  painful  symptoms  have  let  up, 
treatment  by  merciu'ials  and  iodide  of  potash  salve  is  advised,  com- 
bined with  massage.  Periotomy  of  the  vessels  about  the  cornea  has 
been  done  with  advantage.  Paracentesis  of  the  cornea  and  iridect- 
omy are  condemned.  Sub-conjunetival  injections  of  su.blimate  seem 
to  have  no  advantage.  Merciirials  and  diaphoretics  are  proposed 
for  treatment  in  the  order  named.  In  tuberculous  disease  there  is 
little  to  be  said  beyond  creosote  and  guaiacol.  It  is  sometimes  nec- 
essary to  remove  the  eye.  In  rheumatic  cases  and  in  diabetes 
treatment  for  tlie  general  affection  is  necessary.  H.  V.  W. 

The  Importance  of  Ocular  Antisepsis  and  Asepsis. 

Bach,  L.,  Wurzburg.     (Antisepsis    iind  Asepsis   in   Hirer  Bedeufiimi 
filr  clas  Auge.)      Sammlung  zwangloser  Abhandlungen  aus    dem 
Gebiete  der  Augenheilkunde.     I.  Band,  Heft  7.     Verlag  von  Karl ' 
Marhold,  1897. 

A  brochure  of  IG  pages.  There  are  a  large  number  of  antiseptics 
used  in  ocular  therapy'.  New  indications,  new  medicines  and  new 
methods  of  treatment  are  constantly  appearing.  The  well  tried  an- 
tiseptics are  the  following:  Sublimat,  1:3000  and  1:5000,  aqua 
chlori  offic,  iodtrichlorid  1:2090,  cyanid  of  mercury  (HgCy  1.0, 
NaCl  10.0,  aqu.  destill.,  1500).  oxycyanid  merciiry  1:1000,  mercuric 
bijodurol  (specially  for  disinfection  of  the  lid  edges  in  a  concentra- 
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tiou  4 :  1000) .  Recently  formol  1 : 2000  has  been  warmly  recommeuded, 
it  having  the  property  of  antisepsis  without  irritating  the  eye  as 
much  as  sublimat  and  producing  less  coagulation  of  the  albumen  of 
the  tissues. 

Before  the  antiseptic  era,  statistics  showed  that  from  o  per  cent, 
to  10  per  cent,  of  eyes  operated  upon  for  cataract  were  lost  through 
siippviratiou,  and  now  less  than  1  per  cent.  Operators  dififer  greatly 
in  the  methods  of  applying  antiseptics,  as  well  as  in  the  choice  of 
the  same.  Some  of  them  begin  several  days  before  the  operation, 
Avith  rubbing  the  edges  of  the  eye-lids  and  washing  out  the  conjunc- 
tival cul-de-sac.  Others  put  an  antiseptic  bandage  on  a  day  before,  but 
most  of  them  begin  directly  before  the  operation  to  disinfect  the 
edge  of  the  lids  and  the  conjunctival  cul-de-sac,  either  by  washing 
out  the  sac  and  wiping  the  edge  ef  the  eye-lids,  or  through  bi'ushing 
and  irrigation.  Extremes  have  been  reached  as  by  one  colleague 
who  considered  it  necessary  to  asepticise  the  intestinal  canal  by  giv- 
ing calomel,  salol,  magnesia  and  bicarbonate  of  soda.  He  also 
washes  out  the  tear  ducts,  the  nose,  and  even  the  eustachian  tubes, 
and  considers  it  necessary  on  the  evening  before  the  operation  to 
put  an  antiseptic  band  over  the  nose.  It  has  been  shown  that  it  is 
impossible  to  remove  all  the  germs  from  the  conjunctival  cul-de-sac, 
and  Bach  shows  that  the  method  of  briskly  rubbing  the  edge  of  the 
eye-lids  and  wiping  off  the  conjunctiva  with  pledgets  of  cotton,  etc., 
with  sublimat,  boric  acid  or  salt  water  gives  as  good  results.  The 
eye  should  not  be  irritated  before  the  operation  by  antiseptics,  but 
rigid  asepsis  should  be  practiced. 

The  following  methods  are  used  in  Bach's  clinic:  The  prepara- 
tions are  made  directly  before  the  operation.  The  lids  and  face  are 
washed  by  warm  water  and  soap,  and  then  wiped  off  with  hike 
warm  physiologic  salt,  or  weak  boric  acid  solution  by  sterile  cotton 
pledget.  The  patient  is  then  directed  to  wink  for  awhile,  as  through 
this  the  micro-organisms  which  are  suspended  in  the  conjunctival 
cul-de-sac  are  carried  to  the  nose  and  the  edge  of  the  lids.  After 
this  mechanical  cleansing  of  the  edge  of  the  eye-lids  and  irrigation 
is  done,  then  the  lid  speculum  and  fixation  by  forceps;  then  the  por- 
tion of  the  bulb  upon  which  the  cut  is  to  be  made  is  wiped  off  with 
cotton  dipped  in  physiologic  salt  solution  and  the  cul-de-sac  dried 
with  sterile  cotton;  then  the  operation  is  made.  The  instruments 
are  rendered  strictly  sterile.  He  recommends  the  following  methods : 
Boil  in  soda  solution  and  then  wipe  all  the  cutting  instruments  with 
the  following  solutions :  Absolute  alcohol  and  ether  jia  and  a  few  drops 
of  amonia  (Stroschein)  bj^  soaked  cotton  compress.  After  this  put 
them  from  5  to  10  minutes  in  a  5  per  cent,  carbolic  acid  solution.  Then 
in  a  sterile  luke  warm  physiologic  salt  solution  until  their  use. 
Chibret's  method  is  to  lay  the  instruments  in  a  1  per  cent,  cyanid  of 
mercury  solution  for  ten  minutes.  Burchardt's  method  is  to  lay  the 
instruments  in  a  solution  of  6.0  solveol,  0.1  lysol  in  1000  water.  Any 
instrument  which  comes  directly  in  contact  with  the  wound  or  is 
passed  into  the  anterior  chamber  must  be  absolutely  sterile,  and  no 
part  of  the  instrument  which  touches  the  wound  must  be  touched 
with  the  hand,  the  edge  of  the  eye-lids  or  any  of  the  fluids  sus- 
pended in  the  conjunctival  sac. 

By  the  use  of  these  methods  he  has  operated  upon  many  patients 
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with  chronic  catarrhal  conditions,  with  disease  of  the  tear  duct, 
finding  healing  results  within  10  days,  and  within  a  year  he  has  done 
112  extractions  of  the  lens  with  no  loss  through  suppuration.  He 
shows  that  the  only  absolute  antiseptic  is  the  hot  iron.  The  watch- 
word against  suppuration  is  thoroughly  strict  asepsis. 

Intra-ocular  injections  of  sublimat  have  no  therapeutic  worth  and 
the  sub-conjunctival  injection  is  of  no  more  value  than  that  of  in- 
jection of  physiologic  salt  solution.  Sublimat  vaselin  and  nitrat 
of  silver  vaselin  are  decidedly  antiseptic;  the  yellow  precipitate 
salve  is  less  so.  He  claims  that  iodoform  and  boric  acid  ointments 
have  no  antiseptic  effect.  He  recommends  American  vaselin  for 
the  basis  of  eye  ointments.  Antiseptics  are  of  more  importance  for 
disinfection  of  instruments  than  action  upon  the  germs  in  the  con- 
junctiva, the  edge  of  the  lids  and  the  bacteria  in  the  tissues,  but  are 
necessary,  as  well  as  mechanical  action  of  fluids,  together  with  the 
greatest  cleanliness.  H.  V.  W. 

A  Handbook  of  the  Diseases  of  the  Eye  and  Their  Treatment. 

By  Henry  R.  SwANZY,  A.  M.,  M.  B.,  F.  R.  C.  S.  I.  Sixth  Edi- 
tion. Small  octavo,  pp.  G29.  P.  Blankiston,  Son  &  Co.,  Phila- 
delphia, 1897. 

The  fifth  edition  of  this  well-known  handbook  has  been  out  of 
print  for  some  months.  The  sixth  edition,  which  has  just  appeared, 
is  a  large  book,  consisting  of  629  pages,  well-printed  and  well-illus- 
trated. A  perusal  of  this  work  shows  that  the  revision  has  been 
thorough  and  up-to-date,  there  being  numerous  references  to  papers 
published  as  late  as  the  fall  of  '90. 

The  pages  in  the  first  chapter  of  former  editions  on  "Some 
Elementary  Optics"  have  been  omitted  "to  make  room  in  the 
book  for  other  matter."  A  resume  of  optical  laws,  as  well  as  of  the 
anatomy  and  physiology  of  the  eye,  is  usually  appreciated  by 
students,  for  whom  this  book  is  chiefly  intended;  on  this  account  it 
is  doubtful  whether  this  change  was  a  wise  one. 

The  chief  alterations  in  the  new  edition  concei^n  chapters  XV, 
XVH  and  XIX. 

Chapter  XV,  on  Diseases  of  the  Retina,  has  been  re-arranged  and 
grouped  under  the  following  subdivisions:  1.  Alterations  in  Vas- 
cularity; 2.  Inflammation;  3.  Atrophy;  4.  Diseases  of  the  Blood- 
Vessels;  5.  Injury  by  Strong  Light;  0.  Tumors;  7.  Parasitic 
Diseases;  8.  Detachment;  9.  Traumatic  Affections.  The  effect  of 
electric  light  upon  the  eyes  are  given  at  some  length  and  discussed 
under  two  headings:  (a)  Electric  Ophthalmia,  and  (b)  Blinding  of 
the  Retina. 

Chapter  XVII  consists  of  a  well-written  and  concise  description  of 
the  eye  in  its  relations  to  the  brain  and  rest  of  the  nervous  system 
as  accepted  at  the  present  time,  i.  e.,  the  disease  of  the  eye  and 
symptoms  liable  to  accompany  diffuse  organic  brain  disease  and 
diseases  of  the  spinal  cord,  and  an  account  of  the  functional  de- 
rangement of  vision.  This  chapter  contains  much  new  matter  and 
is  divided  into  five  parts: 

Part  I  treats  of  the  ocular  diseases  and  symptoms  liable  to  ac- 
company focal  diseases  of  the  brain  under  the  headings :     Hemino- 
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pia,  Alexia,  Visual  Apba.sia,  Dyslexia,  Amnesic  Color-Bliudness, 
Visual  Halluciuatious  and  Mind-Blindness. 

Part  II  treats  of  the  ocular  diseases  and  symptoms  liable  to 
accompany  certain  diffuse  organic  diseases  of  the  brain.  It  gives 
the  points  of  ophthalmologic  interest  which  accompanj^  Disseminated 
Sclerosis,  Diffuse  Sclerosis,  General  Paralysis  of  the  Insane,  the 
Various  forms  of  Meningitis,  Hydrocephalus,  Infantile  Paralysis, 
Paralysis  Agitans,  Encephalopathia  Saturnina,  Epilepsy  and 
Chorea. 

Part  III  treats  of  the  ocular  diseases  and  symptoms  liable  to 
accomijany  certain  diseases  and  injuries  of  the  spinal  cord,  includ- 
ing Tabes  Dorsalis,  Hereditary  Ataxia,  Myelitis,  Syringomyelia, 
Thomsen's  Disease,  Acute  Ascending  Paralysis  and  Injuries  to  the 
Spinal  Cord. 

Part  IV  treats  of  Nervous  Amblyopia  or  Nervous  Asthenopia  as 
accompanying  three  functional  diseases  of  the  nervous  system — 
Neurasthenia,  Hj-steria,  and  Traumatic  Neurosis. 

Part  V  treats  of  the  various  forms  of  Amblyopia. 

In  chapter  XIX,  which  treats  of  Diseases  of  the  Orbit,  the  portion 
describing  Tumors  of  the  Orbit,  as  well  as  their  Complication  with 
Affections  of  the  neighboring  Cavities,  has  been  treated  of  at  greater 
length  than  in  previous  editions. 

Throughout  the  book  there  are  evidences  of  careful  and  complete 
revision.  As  examples  of  new  or  re-written  paragraphs  may  be 
mentioned  Measurement  of  the  Degree  of  Astigmatism  with  the 
Astigmometer,  Lental  Astigmatism,  Congenital  Ptosis  with  Asso- 
ciated Movements  of  the  Affected  Eyelid  During  the  Action  of 
Certain  Muscles,  Ophthalmia  Nodosa,  Hypei-a>niia  and  Anaemia  of 
the  Retina,  Pigmentation  of  the  Cornea,  Episcleritis  Periodica  Fugax, 
Lymphoma  of  the  Conjunctiva  and  Tubercular  Iritis. 

Therapeutics  and  operations  have  not  been  forgotten  in  the  revis- 
ion. Two  pages  are  devoted  to  the  operative  cure  of  myopia,  and 
operations  but  recently  reported  are  given — for  instance,  Kenneth 
ScotCs  Operations  for  Ectropion  and  Hugo  Wolff's  Operation  for 
Congenital  Ptosis  by  Advancement  of  the  Levator  Palpebrse  Super- 
iosis.  The  Thymus  Gland  Treatment  of  Exophthalmic  Goitre  is 
mentioned,  and  Darier's  method  of  Subjuuctival  Injection  of  Corro- 
sive Sublimate  described. 

The  present  volume  warrants  a  continuation  of  the  favorable 
impression  which  former  editions  have  created.  An  author's  style 
has  much  to  do  with  the  popularity  of  a  textbook,  especially- 
one  designed  for  students;  it  has  a  direct  influence  upon  the  facility 
with  which  the  contents  can  be  assimilated  and  acquired  by  the 
reader.  In  this  respect,  the  book  before  us  resembles  former  edi- 
tions— it  makes  easy  and  delightful  reading.  The  volume  deserves 
to  be  and  is  certain  to  remain  a  favorite  with  the  student  and  a  safe 
and  authoritative  guide  to  the  general  practitioner.  C.  H.  M. 

Outlines  of  Ophthalmology. 

HOSCH,  Friedrich,  Basel.     (Grundriss der  Augenhciilainde.)     L'rban 

&  Schwarzenberg,  Leipzig,  1897. 

This  Ijook  of  500  pages  is  more  than  that  for  which  the  author 
designed  it.     Intendiug  to  write  a  book  for  beginners   and  students 
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in  oplitlialniology  he  has  siieeeeded  in  making'  one  which  is  more 
than  a  brief  outline  sketch  of  this  division  of  the  healing  art.  It 
contains  much  that  may  be  read  by  practitioners  with  pleasure  and 
profit,  while  for  students  who  are  conversant  with  German  and  wish 
to  inform  themselves  at  once  of  the  elements  of  eye  work,  and 
authoritative  Clerman  views  upon  the  same,  this  is  an  excellent 
book. 

It  contains  a  number  of  illustrations.  Type  and  paper  are  good. 
The  style  is  not  extremely  heavy,  although  "German,"  but  is  clear, 
concise  and  so  plain  as  to  be  easily  understood  even  by  the 
uninitiated. 

Sutticient  of  the  science  of  optics  is  given  for  the  beginners''  need. 
Ocular  refraction  and  its  anomalies  occupies  an  early  i^art  of  the 
book,  and  frequent  references  are  made  to  this  throughout  the  text. 

The  author's  greatest  achievement  is  in  his  very  practical  handling 
of  diseases  of  of  the  eye.  The  pathologico-anatomic  part  of  the 
subject  is  dispatched  with  as  mvich  brevity  as  can  be  considered  con- 
sistant  with  its  importaucfe.  The  reviewer  thinks  the  discussion  of 
the  relation  of  the  nasal  cavities  and  accessory  sinuses  an  unusually 
commendable  and  pertinent  feature.  Eye  operations  are  given  the 
final  section  and  are  convenient  for  reference. 

If  the  field  were  not  so  fully  occupied,  it  might  be  hoped  that  this 
puljlication  would  receive  an  early  English  rendition.       H.  V.   W. 

A  Hand   Book  of  Physiologic  Optics. 
V.  Helmholtz,   H.       (IlamUiiirJi   drr  I'/ii/siolofjisdirn    Opfik.)     Ver- 

lag  von  Leopold  Voss,  Hamburg  und  Leipzig,  189G.     Edited  by  A. 

Konig. 

The  second  edition  of  this  monumental  work  appeared  in  full  in 
November,  1896.  The  first  papers  of  Helmholtz  upon  the  subject 
appeared  1856,  1860,  and  1866,  the  work  being  re-edited  and  pub- 
lished as  a  whole  in  1866.  The  edition  being  exhausted,  Herman  v. 
Helmholtz  re-wrote  the  entire  work  in  1885,  being  assisted  by  Arthur 
Konig.  The  death  of  v.  Helmholtz  in  1891  did  not  see  the  second 
edition  completed.  Konig  has  brought  forth  the  work  in  the  en- 
tirety, his  preface  being  written  in  October,  1896.  The  work  is  a 
fitting  monument  to  that  great  master  of  German  physical  science 
and  to  his  assistants,  particularly  Konig.  It  is  impossible  to  even 
attempt  a  description  of  the  book  in  these  pages.  The  work  covers 
the  whole  ground  of  physiological  optics,  beginning  with  the  anat- 
omy of  the  eye,  and  proceeding  through  physiological  optics,  diop- 
trics of  the  eye,  and  the  physiology  of  vision;  giving  in  the  975 
pages  of  text  the  only  complete  study  of  the  subject  extant.  The 
index  is  most  complete,  in  addition  to  which  there  is  given  a  resume 
of  the  principal  literature  to  the  end  of  1894,  thoroughly  systema- 
tized under  the  various  headings,  having  altogether  7,893  titles  of 
articles  under  the  years  of  publication.  The  work  is  illustrated  by 
254  cuts  in  the  text  and  8  plates.  To  the  student  of  physiological 
optics,  as  well  as  to  the  w^orking  ophthalmologist,  Helmholtz's  work 
is  absolutely  indispensable.  By  no  other  means  is  if  possible  to  find 
such  a  complete  resume  of  any  part  of  the  subject  of  optics  as  is  here 
given.  It  is  to  be  hoped  that  the  editor  and  publisher  may  see  fit  to 
bring  forth  the  work  in  English  so  as  to  open  up  this  mine  of  infor- 
mation to  those  who  do  not  read  German.  H.  V.  W. 
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Outlines  of  Ophthalmology. 

Stilling.  J.,  Sti-assburg.  (Grundziige  der  Auffenheilkunde.)  Ver- 
lag  von  Urban  and  Schwarzenbiirg',  Wien  and  Leipzig,  1897. 
With  1  colored  plate  and  118  wood  cuts,  368  pages.  Another  text 
book  is  thus  added  to  the  vast  mass  of  German  literature  upon  the 
eye.  The  illustrations  are  largely  diagramatic,  but  few  originaL 
some  being  hardly  up  to  date,  such  as  the  old  style  of  Javal-Schiotz 
ophthalmometer  and  the  perimeter.  The  ink  is  gray,  and  hence  the 
cuts  do  not  show  well.  The  paper  is  somewhat  glazed,  and  together 
with  the  poor  quality  of  ink,  makes  difficult  reading.  The  colored 
plate  on  page  07  showing  the  color  system  of  the  normal,  of  the  red- 
green  and  blue-yellow  color-blind,  is  an  excellent  feature.  Sixty- 
seven  pages  are  given  to  physiologic  optics  and  about  thirty  to 
methods  of  examination,  the  anomalies  of  refraction  being  consid- 
ered in  about  thirty-five  pages.  Of  the  objective  methods  of  exam- 
ination of  the  refraction,  preference  is  given  to  examination  by  the 
erect  image,  and  skiascopy  is  dismissed  by  a  sentence.  Thirty-six 
pages  are  given  to  disturbances  of  the  muscular  system.  The  bal- 
ance of  the  book  is  made  up  of  treatment.  Plastic  operations, 
especially  the  older  forms,  are  freely  described.  Transplantation  of 
skin  grafts  is  unfavorably  considered  in  one  sentence.  Older  forms 
of  operations  on  the  ocular  muscles  are  briefly  described.  Cat- 
aract extraction  is  given  a  larger  space.  The  index  is  decidedly  in- 
complete, occupying  less  than  three  pages.  The  book  is  evidently 
inteuded  to  occupy  a  position  that  is  amply  filled  by  a  large  number 
of  other  works  of  tlie  same  nature.  H.  V.  W. 

The  Helmholtz  Lectures  Upon  the   Electro-Magnetic  Theory 

of  Ligh^ 

KoxiG,  A.  andRuNGE,  C,  editors.  Vorlesung  liber  die  Elektromag- 
netische  Theorie  des  Lichts.  Vorlesungen  iiber  Theoretische  Phy- 
sik  von  H.  von  Helmholtz.  Band  V.  Verla  gvon  Leopold  Voss, 
Hamburg  und  Leipzig,  1897. 

Volume  V.  is  the  first  to  be  published  of  a  series  of  six  volumes  of 
Helmholtz's  lectures  upon  theoretic  physics:  the  others  will  follow. 
These  lectures  have  been  stenographically  reported  by  Dr.  Bor- 
chardt  and  \m\e  been  edited  by  Konig  and  Ruuge.  The  work  was 
begun  in  the  winter  of  1892-93,  and  was  continued  to  the  death  of 
Helmholtz  in  1894,  whereupon  Prof.  Konig  decided  to  publish 
them.  Volume  V.  of  this  work  includes  370  pages,  largely  of 
abstruse  formula  and  calculation.  In  the  preliminary  section  is  in- 
cluded history  of  the  emissionary  and  undulatorj-  theory  of  light  and 
explanation  of  the  electrical  magnetic  theory  and  magnetic  polariza- 
tion. The  first  part  deals  with  elastic  vibration  in  continuous 
media.  The  second  part  upon  electro-magnetic  vibrations.  The 
third  part  deals  with  spherical  waves.  The  fourth  part  with  refrac- 
tion of  light.  The  fifth  part  with  geometrical  optics  and  the  sixth 
part  with  polarization  and  dispersion  of  light.  To  the  student  of 
theoretic  optics,  and  to  the  mathematician  the  book  will  no  doubt 
prove  of  the  greatest  interest.  It  is  replete  with  mathematical  form- 
ulse  and  very  difficult  reading  for  the  average  practitioner. 

H.  V.  W. 
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New  Test  Types. 

Pfluger.  Sehprobeu  iiud  Seliprilfung-.  Optotypi  Pfliiger,  2.  Auf- 
lage.  Basel  unci  Leipzig:,  1896.  Verlag  von  Carl  Sallmaun. 
These  vision  tests  are  prepared  by  means  of  Snellen  scales  and 
permit  very  fine  precision  in  the  shortest  possible  time.  Of  great 
advantage  is  the  fact  that  when  the  figures  are  reflected  they  do  not 
change  their  shape.  Since  the  detection  of  intentionally  false  an- 
swers is  easy,  the  Pfluger  charts  are  well  adapted  for  examinations 
by  army  surgeons  and  accident  insurance  examiners.  For  near  vis- 
ion a  Snellen  chart  is  added,  giving  a  scale  of  letters  that  permits  of 
even  a  finer  test  tJian  do  the  Snellen  and  Jager  charts.  The  Pfliiger 
optotypes  are,  however,  of  practical  use,  for  they  find  applications 
in  photometric  examinations  made  in  connection  with  school  hy- 
giene. If,  for  example,  the  vision  in  a  schoolroom  sinks  to  V2j  this 
means  that  the  illumination  is  but  V4  the  normal  amount,  and  de- 
mands an  interruption  of  exercises  in  reading  and  writing.  The 
print  and  general  appearance  of  these  optotypes  of  Pfluger  are  excel- 
lent. H.  V.  W. 
The  Practical  Physician  as  Oculist. 

Hell,  Raveusburg.     {I)er  praktische  Arzt  als  Aiifjcnarzt.)     Verlag 
von  Otto  Maier,  1897. 

In  this  pocket  numual  for  physicians  and  students  the  author 
brings  up  practical  points  from  many  years  work.  The  little  book 
is  clearly  written,  readily  understood,  and  interwoven  with  jovial 
humor.  The  general  practitioner  is  given  good  advice  regarding  eye 
disease  and  his  limitations  in  place  of  the  oculist  are  defined.  This 
field  of  usefulness  is  limited,  although  the  author  explains  conjunc- 
tival, corneal  and  iris  disease,  including  irido-cyclitis  and  sympa- 
thetic ophthalmia,  as  well  as  glavicoma  and  glioma  of  the  retina. 
Students  who  may  think  that  this  work  is  an  easy  guide  to  the  ac- 
quisition of  ophthalmic  knowledge  must  remember  that  it  gives  a 
very  small  amount  of  sucli,  and  they  should  not  depend  upon  such 
books  for  all  information  necessary  to  the  treatment  of  even  common 
diseases  of  the  eye.  H.  V.  W. 

Atlas  of  Ophthalmoscpoy. 
Oellek,  J.     {Atlas  (lev   Ophtalmoskojne. .)     Dritte  Leiferung.     Ver- 
lag von  J.  F.  Bergmann,  Wiesbaden,  1897. 

In  the  third  part  of  Oeller's  Atlas  of  Ophthalmoscopy  the  stand- 
ard of  work  is  continued.  The  15  plates  with  descriptive  text  in 
German  and  English  are  excellently  reproduced.  The  previous  crit- 
icism of  the  editor  concerning  the  yellowish  coloring  of  the  illustra- 
tions still  obtains.  Several  of  the  plates,  notably  that  of  Tab.  XI, 
Staphyloma  Posticum  Anulare;  Tab.  XIV,  Sclerosis  Vasorum  Cho- 
rioidetp.  Tab;  XVIII,  Tumor  X-horioideae,  and  Tab.  XIX,  Ruptura 
Chorioideae  seem  too  diagramatic.  Many  of  the  others  ai"e  beauti- 
ful. On  the  whole,  for  teaching  purposes,  this  atlas  is  pi'obably  the 
best  one  in  existence.  H.  V.  W. 
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Original    Contrihntioiis    in    Ophthalmologii.      Abstracts  from    Current 
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Abstracts  from  Ciirrcut  Sjianish  Opltthalmological  Literature. 
PUBLISHERS  NOTICE. 

The  rapid  izicrease  in  the  number  of  Eye  Specialists  has  created  a 
demand  for  a  practical  journal  devoted  to  Ophthalmology.  In- 
deed, the  special  journal  lias  become  a  necessity,  not  only  to 
specialists  but  to  general  physicians  and  surg-eons  who  attempt  to 
profit  by  the  result  of  the  investigation  and  researches  capable 
observers  and  workers  in  this  important  Ijranches  of  medical 
science.  No  longer  ago  than  January,  1891,  the  founder  of  the 
Annals  of  Ophthal:mology  and  Otology  arranged  for  producing 
Quarterly  issues  of  5000  copies  each,  of  an  SO-page  magazine,  Avith 
the  l)elief  that  it  would  till  the  requirements  for  a  number  of  years, 
but  before  the  end  of  the  first  year,  the  doubling  process  was  neces- 
sitated, and  has  continued,  so  that  an  examination  of  a  copy  of  any 
recent  issue  suggests  the  thought  that  the  founders  of  so  useful*  a 
publication  "builded  better  than  they  knew." 

The  large  circulation  of  the  Annals  not  only  renders  it  one  of  the 
best  channels  for  the  publication  of  meritorious  contributions  to 
literature  of  Ophthalmology  but  it  also  makes  it  a  years  valuable 
medium  for  advertising  medical  and  surgical  supplies  of  merit. 

The  subscription  price  for  1897  of  the  Anxal.s  of  Ophthalmology 
will  be  $4.00,  Annals  of  Otology  $3.00,  or  both  to  the  same  party 
$5.00,  and  it  is  expected  that  all  who  desire  the  Annals  will  remit 
prompth". 

ANNALS  OF  OTOLOGY. 

Pul)lished  quarterly  in  February,  May,  August  and  November. 
A  journal  of  practical  Otology,  Rhinology,  and  Laryngology.  Sub- 
scription, per  annum,  $3,     Single  copies,  $1. 

Annals  of  Ophthalmology  and  Annals  of  Otology  together, 
one  year,  $5. 
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ILLUSTRATIVE  CASES  SHOWING  THE  INDICATIONS 
FOR  ENUCLEATION   OF   THE  EYEBALL 
WITH  MACROSCOPIC   AND  MICRO- 
SCOPIC PHOTOGRAPHIC  ILLUS- 
TRATIONS FROM  SPECIMENS. 

By  H.   V.   WURDEMANN,   M.    D., 

MILWAUKEE.  I- 

OPHTHALMIC  AND  AURAL  SURGEON  TO  THE  CHILDREN'S  HOSPITAL;   TO 

THE  MILWAUKEE  COUNTY  HOSPITAL  FOR  THE  CHRONIC  INSANE ; 

DIRECTOR  TO  THE  WISCONSIN  GENERAL  HOSPITAL,  ETC. 

[Illustrated.] 
(Read  before  the  Milwaukee  Medical  Society,  April  7,  1896.) 

The  classical  indications  for  enucleation  of  the  eyeball, 
are:  (1)  malignant  growths,  such  as  carcinomata,  sar- 
comata and  gliomata;  (2)  danger  from  sympathetic  oph- 
thalmitis; (3)  pain,  such  as  is  caused  by  absolute  glau- 
coma; (4)  cosmetic  purposes,  such  as  staphylomata  and 
ectasia  bulbi  totalis;  (5)  panophthalmitis  where  evisce- 
ration is  not  indicated;  (6)  cases  where  there  are  several 
of  the  above  reasons. 

About  three  and  a  half  per  cent,  of  all  larger  eye  oper- 
ations in  hospital  or  clinical  practice  are  enucleations;  in 
private  practice,  the  percentage  is  less.  It  is  my  purpose 
in  the  following  to  g^ive  examples  of  typical  cases,  show- 
ing macroscopic  and  microscopic  sections  of  the  specimens 
and  photographic  illustrations,  together  with  their  clinical 
histories. 
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TJie  ocriiririicv  0/  iiialignant  hoiiois  within  the  eyeball 
gives  occasion  for  about  10  per  cent,  of  enucleations,  The 
following  is  a  recent  case  from  my  practice. 

CASE   I. — SARCOMA    OF   CHOROID.       DIAGNOSIS     IN     IXCIPIENCY.        KNT- 
CLEATIOX.      RECOVERY. 

Mrs.  C,  aged  48.  of  Whitewater,  Wis.,  farmer's  wife,  (referred 
by  Dr.  Furlong,)  negative  general  history,  except  neurasthenia  and 
bowel  trouble;  came  on  account  of  defective  vision  in  the  right  eye 
for  three  months,  which  had  been  struck  by  a  stick  about  six  months 
before;  no  history  of  pain  or  inflammation.  Stat,  jwaes.  anemic  and 
neurotic.  Eyes:  Left  V.  (i/VI,  normal  in  every  respect;  right  V. 
(i/LX;  V.  F.  hemianopic,  only  the  lower  half  being  preserved.  (See 
Fig.  U  Tn.     Imperfect  reaction  of  pupil  to  liglit  from  above. 

Ki|ht    Eye 
90" 


Fig.  1.     Hemianopic  Visual  F'ield  \n  Sarcoma  of  the  Choroid. 

By  oblique  examination,  the  pupil  beiug  dilated,  a  rounded  bluish 
mass  was  visible  in  tlie  lower  part  behind  the  iris.  Direct  illumina- 
tion by  the  ophthalmoscopic  mirror  showed  the  retina  detached  at 
lower  half,  beginning  under  optic  disc.  Under  this  there  was  a 
greenish  area,  due  to  the  sub-retinal  exudate.  The  whole  lower  por- 
tion of  the  field  was  occupied  by  a  rovmded  purplish  mass,  over 
which  coursed  blood  vessels;  there  being  a  well  defined  space  be- 
tween the  apex  of  the  tumor  and  the  retina.     (See  Fig.  2.) 

Despite  the  fact  that  the  eye  had  no  pain,  little  tension,  and 
could  yet  see,  the  ophthalmoscopic  picture  was  so  perfect  that  I  did  not 
hesitate  to  make  diagnosis  of  intra-ocular  tumor,  of  probable  sarco- 
matous nature.  After  some  correspondence  with  her  physician,  she 
returned  to  me  three  weeks  later,  when  the  vision  was  found  reduced 
to  counting  of  fingers  at  three  meters,  with  visual  field  and  the  iris  re- 
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action  more  heiniauopic.  The  patient  iiad  no  pain,  althong:h  tlie  ten- 
sion wa?>  now  perceptible.  Enucleation  under  ether  was  done  April 
20,  the  location  of  the  tumor  being  marked  by  a  black  thread  in  the 
conjimctiva.  Patient  had  nninteiTupted  recovei-y,  and  was  fitted  la- 
ter with  an  artificial  eye.  Since  the  operation  she  has  had  no  symp- 
toms. 

Microscopic  and  macroscopic  specimens  and  photographs  were 
prepared  from  the  eyeball,  accoi'ding  to  the  methods  to  be  shown  in 
Me  latter  part  of  this  article. 


Fig.  2.     Fundus  Oculi  l)y  Direct  Ophthalmoscopy  in  Sarcoma  of  the 

Choroid. 

The  macroscopic  specimens  are  of  an  eyeball  normal  in  size  and 
shape,  and  in  relation  of  the  ocular  structures,  except  as  shown. 
Especialh'  noticeable  are  the  venae  vorticose  and  the  choroidal  fetal 
cleft,  (See  Fig.  3.)  This  is  the  larger  section,  the  eye  being  cut  a  lit- 
tle out  of  the  median  line,  although  through  the  center  of  the  tumor. 
Tiie  latter  is  the  size  of  a  large  pea,  arising  from  the  choroid  near 
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the  ciliary  body,  at  the  lower  portion.  The  g^rowth  is  white,  al- 
though covered  by  the  dark  pigment  coat  of  the  choroid  and  the 
retina.  It  has  as  yet  disturbed  none  of  the  intimate  relations  of  the 
ocular  structures,  except  the  choroid  and  retina.  The  latter  is  de- 
tached back  to  the  optic  disc,  this  space  being  filled  by  a  subretinal 


J/ 


Fig.  4.  Lateral  half  of  eyeball 
with  sarcoma  of  the  choroid, 
showing  extensive  retinal 
detachment  and  the  tumor. 


Fig.  3.  Lateral  half  r)f  eyeball 
with  sarcoma  of  the  choroid, 
showing  normal  relations  of 
the  ocular  structures  and  the 
tumor. 

exudate  which  in  section  appeared  of  a  colloid  nature,  and  of  a 
firmer  consistency  than  the  vitreous. 

In  the  opposite  section,  the  retina  is  extensively  detached  bj-  rea- 
son of  the  exudate,  and  thrown  in  folds.  It  retains  its  normal  ap- 
pearance in  other  respects,  and  the  macula  lutea  shows  distinctly  to 
the  naked  eye.     (See  Fig.  4.) 

The  mici'oscopic  section  shows  tluvt  the  tumor  is  nuule  up  almost 
entirely  of  typical  non-pigmented.  small  round  sarcoma  cells,   there 


Fig.  5. 


Microscopic  section  of  sarcoma  of  choroid, 
aboutt  1000  meters. 


(Enlarged 


being  but  little  connective  tissue  stroma.     The  choroidal  tissue  itself 
is  entirely  replaced  bj-  the  new  formation.     The  sarcoma  cells  are 
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limited  to  the  tumor  itself,  none  being  foimd  in  the  vitreous  or  other 
structures,  which  retain  their  normal  microscopic  appearances. 
The  subretinal  exudate  is  of  a  homogenous  colloid  nature.  (See 
Fig.  5.) 

Sarcomatous  growths  of  the  choroid  are  the  most  com- 
mon form  of  intra-ocular  tumors.  They  are  usually  of  the 
small  round  cell,  pigmented  variety,  of  which  I  have  seen 
a  number,  the  white  form  being  of  rare  occurrence. 

Case  II. — In  another  case,  beginning  as  sarcomatous  intra-ocular 
growth,  the  eyeball  was  enucleated  for  "inflammation"  four  years 
ago  by  a  physician.  Neither  the  patient  nor  the  family  were  aware 
of  the  malignant  natui'e  of  the  disease  until  a  tumor  appeared  in  the 
orbit,  so  the  eyeball  was  probably  not  examined  or  a  diagnosis  made. 
Three  years  I  exenterated  the  orbit,  yet  it  was  too  late,  for  metasta- 
tic multiple  sarcomata  appeared  in  the  liver,  which  became  of  enor- 
mous size,  and  in  other  organs  of  the  body,  the  patient  dying  of 
metastatic  tumor  of  the  brain  three  and  a  half  years  after  the  exen- 
teration. On  account  of  I'eligious  scruples,  no  autopsy  could  be  ob- 
tained. 

Case  III.— In  a  child  with  glioma  of  the  retina,  which  was  first  seen 
when  ophthalmoscopic  examination  was  possible,  and  enucleation 
advised,  but  refused  by  the  parents,  enucleation  was  done  three  months 
later.  The  tumor  then  completely  tilled  the  eyeball,  and  upon  mac- 
roscopic examination  glioma  cells  were  found  in  the  cut  edge  of  the 
optic  nerve,  although  it  was  divided  as  far  back  as  possible.  Re- 
currence of  the  growth  occurred  in  the  orbit,  which  was  extenerated 
about  two  months  after  the  enucleation.  A  few  weeks  later  the 
child  died  with  brain  complications. 

These  cases  have  been  briefly  cited  for  contrast,  as  they  exemplify 
the  necessity  of  an  early  diagnosis  and  radical  treatment,  even  to 
the  sacrifice  of  an  eye  that  it  is  not  painful,  and  yet  has  fair  vision 
as  in  the  foregoing,  as  the  prospect  of  a  fatal  termination  is  assured 
by  delay.  It  may  be  well  to  remark  in  passing,  that  the  literature 
of  intra-ocular  growths  seldom  shows  an  instance  in  which  such  an 
early  diagnosis  was  made  as  in  Case  I. 

Si/mpafhetic  opJitlialmitiH  or  its  propliylaxis  furnishes  an 
excuse  for  the  greatest  number  of  enucleations,  fully  60 
per  cent.  Such  cases  range  from  penetrating  wounds  of 
the  ciliary  region,  to  injuries  involving  entire  destruction 
of  the  globe.  Sympathetic  disease  may  be  either  sympa- 
thetic irritation  or  inflammation.  It  may  arise  from  three 
weeks  to  fifty  years  after  the  injury  to  the  exciting  eye. 
Being  so  often  implored  to  save  the  eyeball  in  cases  where 
the  ciliary  region  has  been  wounded,  and  notwithstanding 
the  fact  that  such  injuries  sooner  or  la;er  give  rise  to  that 
fearful  disease,  surgeons  have  sometimes  acceded  to  the 
wishes  of  their  patients,  againsttheir  better  judgment,  and 
often  to  their  sorrow.     Many  patients  will  consult  several 
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physicians  before  submitting  to  operation,  and  hang  on  to 
the  last  hope  for  saving  the  eyeball,  A  supposedly  con- 
servative opinion  is  often  given,  especially  by  ill-informed 
persons,  or  by  a  consultant  who,  for  the  sake  of  a  different 
opinion  from  the  previous  one,  has  been  less  emphatic  in 
his  statements  as  to  the  probability  of  danger.  Many  such 
cases  have  been  permitted  to  become  blind  through  this 
form  of  negligence.  Most  oculists  of  experience  are  able 
to  substantiate  this  statement.  Under  this  heading,  I  cite 
four  cases  of  varying  severity. 

CASE  IV.— EXTENSIVE  LACERATIOX  OF  EYEBALL  THROUGH  INJURY 
OCCASIONING  CONSIDERABLE  LOSS  OF  VITREOUS.  IMJIEDIATE  ENU- 
CLEATION.     RECOVERY. 

:\rrs.  T..  of  :\r()nroe.  Wis.,  (referred  by  Dr.  F.  M.  Confer)  while 
carryinji'  a  lijihted  coal  oil  lamp  in  the  early  morning,  fell  down  a 
flight  of  stairs,  the  light  going  out,  but  the  chimney  breaking.  Fall- 
ing upon  the  latter,  slie  received  a  large  lacerating  wound  of  tlie 
right  side  of  the  face,  which  divided  the  i;pper  and  lower  lids  and 
perforated  through  the  sclerotic  and  ciliai'y  region  of  the  right  ej'e; 
also  dividing  the  belly  of  the  internal  rectus  muscle.  Patient  was 
seen  within  an  hour  by  Dr.  Confer  and  the  wound  inmiediatelj- 
stitched  up,  two  stitches  being  at  the  same  time  taken  in  the  scle- 
rotic. An  imfavorable  prognosis  as  regards  the  sight,  and  necessity 
for  removal  of  the  eye  Avas  given,  and  I  was  called  by  telegram,  ar- 
riving there  that  evening.  The  eye  was  enucleated  under  ether 
narcosis  at  11  o'clock  that  night,  the  capsule,  muscles  and  the  con- 
junctiva beiug  gathered  u])  in  a  pouched  suture,  a  satisfactory 
stump  being  obtained  and  the  lids  restored  by  fine  stitching. 

Examination  of  the  enucleated  eye  shows  it  shrunken  fully  one- 
third.  On  section  the  ball  appears  to  be  nothing  but  a  pouch  full  of 
an  extensive  blood  clot  proceeding  from  the  ciliary  region.  The 
vitreus  has  almost  entirely  escaped  and  is  replaced  by  blood. 

CASE  V. — TRAUMATISM  OF  CILIARY  REGION  WITH  RAPID  DEVELOP- 
MENT OF  SYMPATHETIC  IRRITATION  (TWO  WEEKS  AFTER  IN.IURY 
TO   OTHER   eye).      RECOVERY  OF  NORMAL   VISION. 


Fig.  0.  Anterior  aspect  of  enucleated  eyeball,  showing  wound  of 
ciliary  region. 
Mr.  P.,  aged  55,  farmer,  of  Colby,  Wis.,  (referred  by  Dr.  Free- 
man) cut  his  right  eye  by  the  breaking  of  an  axletree.  which  was 
followed  by  pain  and  partial  blindness,  although  perception  of  light 
remained.  For  a  week  before  examination  the  vision  of  the  left  eje 
had    been  failing,  until  it  was  reduced  to  6/X'XXVI;  the  visual  field 
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normal,  but  colors  t-onfused.  The  left  optic  disc  was  liypereinic; 
the  injured  right  eye  retained  sufficient  vision  for  counting  of  finders 
at  one  meter.  There  was  a  cut  through  the  ciliary  region  half  an 
inch  long,  extending  from  the  inferior  to  the  external  rectus,  in 
which  the  iris  had  become  incarcerated  in  the  healing  process.  (See 
Fig,  6,) 

The  lens  capsule  was  injured,  and  ophthalmoscopic  examination 
could  not  he  made.     The  eyeball  was  tender,  but  not  specially  pain- 


F  g.  7.  Posterior  aspect  of  anter-  Fig.  8,  Longitudinal  section  ^ 
ior  half  of  eye,  showing  ex-  eye  from  another  case,  show 

tensive  destruction  of  ciliary  iug  similar  appearances, 

region  and  lens  with  exudate 
in  vitreous, 

ful  and  stood  exposure  to  light  fairly  well.  On  the  day  of  examina- 
tion the  eye  was  enucleated,  and  in  two  days  the  vision  of  the  sym- 
pathizing left  eye  grew  better,  until  two  weeks  later  he  could  see  to 
read  small  print  with  his  presbyopic  glasses,  the  vision  for  distance 
being  (i/XII.  He  no\v  sees  as  well  as  ever,  and  pursues  his  vocation. 

Section  of  the  eye  made  transversely  shows  anteriorly  a  displaced, 
ruptured  lens;  extensive  destruction  of  the  ciliary  region  and  iris. 
Ijlood  clots  and  purulent  exudate  in  the  vitreous.     (See  Fig.  7.) 

The  posterior  segment  gives  evidence  of  beginning  suppurative 
<-horio-retinitis,  which  is  substantiated  by  microscopic  examination  of 
the  retina,  choroid  and  vitreous. 

<'ASE  VT,— TRAUMATISM  OF  CILIARY  REGION  WITH  LATE  DEVELOP- 
MENT OP  SYMPATHETIC  OPHTHALMITIS  AND  BLINDNESS  (FOUR 
YEARS  AFTER  IN.IURY  TO  THE  OTHER  EYE.)  ENUCLEATION  WITH 
CESSATION  OF  SYMPATHETIC  SYMPTOMS.  IRIDECTOMY,  WITH 
RECOVERY   OF   PARTIAL  VISION. 

J.  C,  aged  12,  of  Britton,  Ontario,  Canada,  had  been  injured  in 
the  left  eye  by  a  knife  blade  five  years  ago,  with  resulting  blindness 
from  irido-cyclitis,  with  occlusion  of  the  pupil.  Was  treated  by 
poultices  and  the  inflammation  reduced.  Sight  of  the  right  eye 
remained  good  until  a  year  before  examination,  when  an  attack 
of  pink  eye  was  about  the  neighborhood,  the  right  eye  became  in- 
flamed and  vision  diminished.  No  special  attention  was  given  to 
this,  and  he  was  again  treated  by  poultices  by  an  old  woman.  When 
brought  to  me  he  could  only  see  large  white  objects,  such  a  news- 
paper, before  his  face,  and  could  not  walk  about  by  himself.  In  the 
right  eye  there  were  the  effects  of  sympathetic  irido-cyclitis,  in  oc- 
clusion and  exclusion  of  the  pupil.  The  left  eye  was  shrunkjjn  and 
hyperemic.  Both  eyeballs  were  tender,  the  blind  ,eye  exceedingly 
so.  Enucleation  was  done,  with  improvement  of  symptoms,  and 
later  an  iridectomy  was  made  on  the  better  eye  with  improvement 
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of  vision  to  the  countiug  of  fin.a:ers  and  the  seeing  of  veiy  large  test 
letters  at  two  meters,  and  the  perception  of  all  colors. 

The  enucleated  eyeball  prepared  for  macroscopic  examination 
shows  extensive  disorganization  of  all  the  orbital  contents,  with 
fibroid  and  calcareous  degeneration.  The  microscope  corroborates 
the  gross  appearances. 

CASE  VII.— SYMPATHETIC  OPHTHALMITIS  ARISING  FORTY  YEARS  AF- 
TER INJURY,  CAUSING  IRIDO-CYCLITIS  AND  OCCLUSION  OF  THE 
PUPIL  IN  THE  SYMPATHIZING  EYE,  THE  EXCITING  EYE  HAVING 
UNDERGONE  PHTHISIS  BULBI.  ENUCLEATION  OF  THE  STUMP  AND 
IRIDECTOMY,    WITH   RECOVERY. 

S.  McL..  aged  48,  of  Berlin,  Wis.,  brought  to  me  by  Dr.  John 
Walbridge,  with  irido-cyclitis  of  right  eye,  vision  reduced  to 
counting  of  lingers  at  three  meters;  history  of  several  attacks 
of  iritis  within  two  years,  with  partial  recovery;  considerable 
pain  five  weeks  ago.  Patient  had  been  injured  in  the  left  eye  m 
childhood,  and  examination  of  this  revealed  a  verj'  small,  -lard  and 
tender  stump.  Patient  was  mentally  defective  from  birth  and  no 
clear  history  could  be  gained  of  the  injury.  At  ^Lamination,  the 
right  eye  showed  occlusion  of  the  pupil  from  posterior  synechia  with 
punctate  spots  of  Descemefs  membrane,  showing  the  existence  of  a 
previous  attack  of  iritis.  The  tension  was  minus  1.  The  stump 
of  the  left  eye  was  enucleated  at  once,  with  resultant  improvement 
in  right,  which  was  later  operated  upon  by  iridectomy,  giving  resul- 
tant improvement  to  counting  of  fingers  at  five  meters,  and  no  re- 
currence of  the  iritic  attacks. 

The  shrunken  globe  is  about  the  size  of  a  large  pea.  The  section 
shows  that  tlie  tissues  have  undergone  calcareous  and  fibroid  degen- 
eration, which  is  corroborated  by  microscopic  examination.  The 
lens  is  of  bone-like  hardness. 

The  pain  o/  ahsolute  glaticomrr  renders  enucleation  some- 
times necessary.  A  marked  example  of  this  is  the  follow- 
ing: 

CASE  VIII.— ACUTE  HEMORRHAGIC  GLAUCOMA  FOLLOWING  IRIDEC- 
TOMY IN  AN  EYE  ^nTH  ABSOLUTE  GLAUCOMA.  ENUCLEATION  OF 
EYEBALL.   OTHER  EYE  RELIEVED  BY  IRIDECTOMY. 


Fig.  9.     Section  of  eyeball  in  post-operative  hemorrhagic  glaucoma. 

Mr.  H.,  aged  70,  Waupaca.  The  vision  of  the  right  eye  had  been 
failing  for  the  last  year  and  a  half  and  he  had  an  attack  of  severe 
pain  in  both  last  spring.  The  left  eye  had  been  blind  for  ten  years, 
and  at  times  had  been  painful.  He  had  been  siibject  to  rheumatism, 
otherwise    in   good  health.     Stat,  praes.  R.,   V.     Light  perception. 
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small  amount  of  vision  by  turning  the  eye.  V.  F.  taken  with  large 
white  object  shows  it  to  be  distinctly  hemianopic.  There  is  hemian- 
opic  pupillary  reaction.  Tension  plus  2.  There  is  a  cupping  of  the 
optic  nerve  equaling  4  D.  L.  V.  Nil.,  tension  ^j/«.s  3,  no  pupillary 
reaction,  and  the  lens  cataractous.  Both  eyes  tender  to  touch,  and 
having  anesthesia  of  the  cornea.  The  anterior  chambers  very  shal- 
low. Diagnosis  of  double  glaucoma  with  no  hope  of  recovery  of 
vision  was  given,  but  in  order  to  avoid  the  attacks  of  pain,  iridecto- 
mies upward  were  done.  This  was  attended  by  much  bleeding. 
Healing  progressed  well  in  the  right  eye,  but  in  the  left  after  ten 
days,  a  severe  attack  of  inflammation  supervened;  the  eyeball  be- 
came intensely  hard,  and  there  was  such  great  pain  that  enucleation 
was  necessary.  Patient  has  made  recovery  since,  and  gained  slight 
vision  in  the  right  eye. 

Examination  of  the  bisected  e.yeball  shows  a  cataractous  lens,  ex- 
tensive detachment  of  the  retina,  cupping  of  the  optic  nerve  and 
large  blood  clots  between  the  retina  and  choroid.  (See  Fig.  9.)  Mi- 
croscopic examination  shows  this  mass  to  be  a  true  blood  clot,  com- 
posed of  red  blood  corpsules  with  some  leucocytes. 

For  cosmetic  purposes,  I  prefer  to  make  one  of  the  forms 
of  staphyloma  operation,  or  to  do  evisceration  of  the  eye- 
ball with  implantation  of  a  glass  globe,  as  these  operations 
leave  large  stumps  which,  in  the  case  of  children,  are  not 
followed  by  atrophy  of  the  orbit,  and  also  allow  for  better 
fitting  of  the  artificial  eye.  Still  there  are  occasions  when 
the  eye  should  be  enucleated,  as  in  the  following: 

CASE   IX. — CELLULITIS   OF   ORBIT   IN   EYE    BLIND  AND    DISFIGURED   BY 
LEUCOMA   AND   PTERIGIUM.      ENUCLEATION  AND   PROTHESIS.  • 

]\Ir.  W.,  aged  38,  school  teacher  of  Milwaukee,  (referred  by  Dr. 
Scliulz).  The  right  eye  was  blind  from  a  very  large  pterigium  and 
a  leucoma  following  ulceration  of  the  cornea  from  chicken-pox  in 
childhood.  He  came  to  me  on  account  of  exophthalmus  and  great 
pain,  having  a  temperature  of  101  de.rees.  Diagnosis  of  cellulitis 
and  orbital  abscess  was  made.  The  same  day  an  incision  was  made 
into  the  orbit  for  drainage,  but  proved  insufficient  and,  yielding  to 
the  entreaties  of  the  patient,  to  get  rid  of  such  an  ill-looking  eyeball 
as  well  as  to  obtain  free  drainage,  I  enucleated  the  glol)e.  There 
was  iiltimate  recovery,  after  which  artificial  eye  was  satisfactor- 
ily fitted.  Specimen  showed  practically  noi'mal  eyeball,  the  remains 
of  the  pterigium  and  the  leucomatoijs  cornea  are  to  be  seen.  Under 
indication  6,  Case  XT.,  T  cite  another  instance. 

In  pctnopJit JtaJmi lis,  where  the  suppuration  is  locked  up 
in  the  eyeball,  evisceration  is  perhaps,  indicated.  Yet  the 
disputed  question  of  enucleation  and  evisceration  is  not 
determined.  Anyone  who  has  done  a  number  of  evisce- 
rations  successfully,  and  yet  had  in  the  last  one  sympa- 
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thetic  ophthalmitis  follow,  will  return  to  enucleation;  and 
anyone  who  has  had  many  favorable  enucleations  in  pan- 
ophthalmitis, and  has  had  meningitis  perhaps,  follow  the 
last  operation  will,  in  the  future,  be  apt  to  return  to  evis- 
ceration, or  even  the  formerly  recommended  incision  of 
the  pan-ophthalmitic  eye. 

TASK   X.  — PAN-OPHTHALMITIS   AXD   ORIUTAL     CELLVLITIS. 


Fig-.  10.     Panoplithalinitis  and  ()rl)ital  Cellulitis. 

'Mv.  W.,  aged  32.  of  Milwaukee,  (vefen-ed  by  Dr.  Nobles)  while 
scuffling',  was  kicked  in  the  eye  by  a  heavy  boot.  Was  sent  to  me 
three  weeks  later,  with  appearance  as  shown  in  the  photograph, 
(see  Fig.  10)  orbital  cellulitis,  panophthalmitis  with  protrusion  of 
the  eyeball,  suppuration  from  a  vent  in  the  remains  of  the  cornea, 
and  a  large  ill  healed  cut  in  the  lower  lid,  pi'odncing  extensive  ec- 
tropion; temperature  103  degrees.  Ice  compressing  first  used,  but 
his  temperature  rose.  After  three  days  the  remains  of  the  eyeball 
were  enucleated,  in  order  to  obtain  free  drainage.  Temperature 
went  up  to  105  degrees  and  pulse  became  very  weak.  One  week 
later  temperature  and  pulse  normal.  Suppuration  continued  from 
orViit  for  several  weeks,  but  ultimate  recovery  ensued. 

The  remains  of  the  enucleated  globe  can  hardly  be  distinguished 
as  an  eyeball,  so  great  has  been  the  result  of  the  inflammation.  The 
sclerotic,  the  nerve  and  its  sheaths,  are  thickened  many  times.  The 
contents  of  the  sclerotic  capsule  are  tilled  witli  a  degenerated  mass, 
which  microscopic  examination  shows  to  be  of  blood,  pus  and  fibroid 
tissues.  All  the  separate  structures  of  the  eye  have  lost  their  indi- 
viduality. The  vitreous  and  lens  have  come  out  through  the  large 
corneal  ulceration.  (See  Fig.  11.)  Microscopic  examination  shows 
the  lymph  spaces  greatly  distended  and  filled  with  purulent  exudate; 
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the  vitreous  replaced  by  blood  and  pus.     No  l)acteriol<)gic  examiaa- 
tion  was  made. 


Fiij-.  11.     Sectiou  of  pauophtliHlniitic  eyeljall. 

In  many  cases  there  are  several  of  the  foregoing  rea- 
sons for  enucleation.     The  following  is  a  marked  example : 

CASE  XI. — SYMPATHETIC  OPHTHALMITIS  TAKIXU  COIRSE  OF  ACUTE 
GLAUCOMA  IX  SYMPATHIZIXG  EYE.  EXUCLEATIOX  WITH  RECOV- 
ERY  OF   USEFUL   VISIOX. 

]\Irs.  W.,  of  Chicago,  aged  51,  (referred  by  Dr.  Gray).  History 
of  erysipelas  with  inflamed  left  eye,  which  was  treated  with  poultices 
by  a  homeopath  five  years  before.  Subsequently  an  iridectomy 
was  done  by  another  homeopath,  during  which  the  lens  capsule  was 
probably  injured,  being  followed  by  cataract,  irido-cyclitis  and  loss 
of  sight.  The  right  eye  has  been  inflamed  at  times  during  the  last 
few  months,  when  the  vision  was  somewhat  diminished  and  she  saw 
rainbow  colors  about  objects;  she  had  been  a  rheumatic  subject  for 
ten  years.  Stat,  praes.  The  vision  was  (5/VIII  for  the  right  eye, 
and  nil  for  the  left.  Both  eyes  were  tender  to  the  touch.  The  visual 
field  of  the  right  eye  was  constricted,  the  retinal  vessels  being  tortu- 
^)us  and  dilated,  the  nerve  much  cupped.  The  anterior  chamber  was 
shallow,  and  there  was  slight  tension.  The  left  eye  was  slightly  in- 
flamed, the  iris  congested  and  bound  down  to  an  opaque  lens.  Pa- 
tient consulted  me  in  regard  to  having  cataract  removed  from  the 
left  eye,  and  was  amazed  when  I  told  her  that  this  eye  was  a  dan- 
gerous object  and  should  be  enucleated,  on  account  of  it  causing 
sympathetic  trouble  on  the  other  eye.  She  refused  any  treatment 
and  consulted  an  oculist,  obtaining  a  different  diagnosis  and  prog- 
nosis: in  ten  days,  however,  she  retvu'ned  to  me  with  both  eyes 
badly  inflamed^  the  right  having  tension  j;/;/.s  3,  the  anterior  cham- 
ber very  shallow,  the  pupil  irregularly  dilated  and  the  vision  re- 
duced to  less  than  counting  of  Angers,  on  account  of  opacity  of  the 
media:  in  short,  with  acute  glaucoma.  As  I  believed  that  this  was 
simply  an  exhibition  of  sympathetic  inflammation  proceeding  fi'om 
the  blind  eye,  I  advised  an  immediate  enucleation  of  the  latter,  which 
was  done,  and  the  next  day  iridectomy  was  made  on  the  right  eye, 
with  the  result  of  reduction  of  the  inflammation  and  restoration  of 
the  sight.  She  has  had  a  rheumatic  attack  lasting  nearly  a  month, 
without  glaucoma  or  auj-  other  eye  disease  except,  since  that  time, 
I  have  treated  her  for  dacryo-cystitis,  with  resulting  cure.     The  rea- 
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SOUS  for  enucleation  in  this  ease  were:  1,  danger  from  sympathetic 
ophthalmitis;  2.  pam:  3,  cosmetic  reasons, 


Fig.  12      Lateral  half  of  glaucomatous  eyeball,  causing  s>nupathetic 
ophthalmitis;  taking  the  form  of  glaucoma  in  the  other  eye. 

Examination  of  a  section  of  the  blind  eye  shows  a  flattened  and 
somewhat  shi'unken  globe,  the  retina  and  choroid  atrophied,  the 
vena'  vorticosae  and  the  choroidal  cleft  showing  distinctly,  the  vit- 
reous clear  and  free  from  connective  tissue  changes.  The  lens  has 
undergone  calcareous  degeneration.  The  posterior  chamber  is  ob- 
literated and  the  optic  nerve  has  the  characteristic  glaucomic  cup- 
ping. 

The  microscopic  specimens  here  presented  are  prepared 
in  the  ordinary  way,  but  as  the  macroscopic  are  seldom, 
seen,  it  might  be  well  to  explain  the  method  of  preparation. 

Wash  blood  from  the  enucleated  eye  and  place  in  5  per 
cent,  solution  formalin  for  a  few  days;  wrap  in  gutta 
percha  tissue  or  wax  paper,  freeze  in  mixture  of  rock  salt 
and  chipped  ice.  Cut  with  razor  or  scalpel.  Place  for  24 
hours  in  a  33  per  cent,  solution  of  glycerin  and  water; 
then  in  50  per  cent,  glycerin  and  water  for  24  hours  more. 
Mount  in  special  glass  jar,  cell  downward,  in  glycerin 
jelly  (and  remove  bubbles  by  pipette)  which  is  made  in 
the  following  manner :  Soak  1  oz.  "Gold  Label"  gelatin 
in  8  ozs.  water  for  24  hours;  add  shells  and  whites  of  two 
eggs  and  boil  over  water  bath  for  20  minutes,  stirring  con- 
stantly; filter  and  add  equal  amount  of  glycerin;  add  a 
few  drops  of  carbolic  acid  to  preserve  until  wanted  for  use. 
Expose  to  fumes  of  formalin  under  bell  jar  for  24  hours  to 
harden  the  jelly  permanently.  Seal  cup  by  cementing  on 
the  glass  cover. 

Wishing  to  exactly  reproduce  the  eye  sections,  I  en- 
deavored to  have  photographs  made,  but  found  that  no  or- 
dinary exposure  would  sufficiently  elaborate  the  detail. 
When  it  is  borne  in  mind  that  the  bottom  of  an  half  eye  is 
nearly  half  an  inch  from  its  cut  edge  or  periphery,  it  is 
seen  that  these  lie  in  different  planes,  and  no  ordinary  lens 
or  exposure  will  give  a  sufficient  depth  of  focus  for  proper 
expression  of  the  detail  in  the  negative  or  print.     Such 
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may  only  be  obtained  by  exceedingly  long  exposures,  the 
use    of  the   smallest  diaphragms,  and  a  rectilinear  lens. 

Accordingly  after  many  trials,  the  specimens  in  the  jars 
were  exposed  to  bright  sunlight  from  six  to  eight  hours, 
a  copying  camera  being  used  with  the  smallest  diaphragm, 
a  deep  orange  cell  made  expressly  for  the  purpose  being 
placed  before  the  objective  in  order  to  filter  out  the  heat 
and  non-actinic  rays,  An  orthochromatic  plate  was  used 
in  the  holder,  and  the  specimens  enlarged  one-third.  The 
backgrounds  were  stopped  out  in  the  negative,  and  the 
photograph  (a  platinum  print)  reproduced  (reduced  one- 
third)  by  the  photo-tint  process  (Binner  Engr.  Co.,  Chi- 
cago), with  the  excellent  result  seen  in  the  accompanying 
figures.  Such  faithful  adherence  to  the  natural  appear- 
ance of  the  specimen  could  not  be  secured  by  the  brush  of 
the  artist. 

128  Wisconsin  Street. 


A  CONTRIBUTION  TO  THE  BACTERIOLOGY  OF  THE 
NORMAL  CONJUNCTIVAL  SAC* 

By  J.  Eyre,  M.  D. 

LONDON, ENGLAND. 
SENIOR   OPHTHALMIC   ASSISTANT   TO   GUV'S   HOSPITAL. 

(From  tlie  Bacteriological  Laboratory  of  Guy's  Hospital.) 

The  cutaneous  surface  of  the  human  body  has  been 
shown  by  many  observers  to  be  the  temporary  habitat  of 
numerous  varieties  of  bacteria — including  many  organisms 
which  are  pathogenic  to  man — desquamated  epithelium, 
plus  the  various  secretions  and  excretions,  forming  a  suf- 
ficiently nutrient  medium  for  their  life  and  growth.  The 
same  conditions  hold  good  with  regard  to  exposed  mucous 
surfaces  in  general,  and  in  this  respect  the  conjunctival 
sac  is  no  exception. 

As  the  presence  of  organisms  in  this  situation,  espec- 
ially those  which  are  known  to  be  pathogenic  for  man, 
must  have  a  most  important  bearing  upon  operative  pro- 
cedures involving  the  eye  and  its  appendages;  and,  more- 
over, as  bacteriology  does  not  seem  to  have  received  that 
consideration  from  the  ophthalmic  surgeon  which  its  im- 
portance demands,  a  short  account  of  my  observations  and 
experiments  in  this  connection  may  be  of  some  value  as  a 
contribution  to  our  knowledge  of  the  subject. 

Historical. 

Before  detailing  the  technique  of  these  experiments  and 
the  results  obtained  therefrom,  it  is  necessary  to  mention 
previous  researches  on  this  subject — which  for  the  most 
part  appear  to  have  been  conducted  on  the  following  lines : 

1.  To  determine  the  average  percentage  of  sterile  con- 
junctival sacs. 

2.  To  determine  the  presence  or  absence  of  those  com- 
moner pathogenic  organisms — the  staphylococcus  pyo- 
genes aureus  or  albus,  and  the  streptococcus  pyogenes. 

*  See  also  report  of  the  Scientific  Grants  Committee  of  the  British 
Medical  Association. — British  Medical  Journal,  July  IS,  1S9G. 
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3.  To  test  the  pathogenicity  of  the  various  organisms, 
when  isolated,  by  means  of  inoculation  experiments  per- 
formed upon,  or  in,  a  rabbit's  cornea. 

Fick  examined  49  healthy  eyes  and  found  the  conjuncti- 
val sac  sterile  6  times.  In  another  series  of  experiments 
he  found  the  sac  sterile  36  times  out  of  a  total  of  50  ob- 
servations. Some  of  his  conclusions,  however,  appear 
open  to  question,  for  he  has  some  difficulty  in  identifying 
an  organism  which  he  says  may  be,  either  the  B.  subtilis, 
B.  of  xerosis  or  an  aerial  hypha.  He  also  records  the 
presence  of  the  Bacillus  tetani,  B.  fluorescens  liquefacienSy 
and  the  Proteus  vulgaris.  Among  the  cocci  he  isolated 
the  staphylococcus  aureus,  micrococcus  candicans,  a  strep- 
tococcus and  the  sarcina  lutea. 

Gayet  demonstrated  the  presence  of  the  staphylococcus 
aureus  in  the  healthy  conjunctival  sac. 

Gombert  isolated  12  species  of  bacteria  from  the  normal 
conjunctival  sac,  which  he  divides  into  two  classes.  The 
first  contained  9  species;  these  were  non-pathogenic  to  the 
rabbit's  cornea;  the  second,  3,  which  were  freely  patho- 
genic, for  when  inoculated  between  the  layers  of  the  cor- 
nea they  produced  a  white  opaque  infiltration,  lasting  two 
to  five  days,  and  then  clearing  completely. 

Marthen  described  16  varieties  of  cocci  and  2  of  bacilli, 
which  he  had  observed  in  the  healthy  conjunctival  sac. 
The  cocci  included  the  staphylococcus  aureus  and  albus, 
but  never  a  streptococcus. 

Franke  found  the  staphylococcus  aureus  or  albus  10 
times  out  of  a  total  of  115  observations. 

Morax  states  that  he  has  never  found  a  staphylococcus 
aureus  or  a  streptococcus,  but  does  not  give  any  precise 
data  as  to  the  number  examined. 

Lachowicz  examined  63  normal  conjunctival  sacs  from 
32  individuals;  of  these  he  found  the  sac  sterile  in  44. 
Among  the  organisms  isolated  from  19  sacs,  he  records 
the  staphylococcus  pyogenes  albus  and  the  streptococcus 
pyogenes.* 

Material. 

The  individuals  from  whom   I  have  collected  material 


*  Since  writing'  the  above,  a  paper  by  Randolph  has  appeared  in 
the  Archires  of  OpJithahiwIof/i/,  (1897,  No.  3,)  in  which  he  states  that 
the  staphylococcus  epidermidis  albus  (Welch)  was  isolated  from  8o 
sacs  out  of'  100  examined,  and  he  tlierefoi-e  regards  this  org-anism  as 
a  regular  inhabitant  of  the  normal  conjunctival  sac.  As  will  be  seen 
further  on,  my  obsei-vations  do  not  confirm  this  point. 


678    BACTERIOLOGY  OF  NORMAL  CONJUNCTIVAL  SAC. 

have  been  as  varied  as  possible  with  regard  to  age,  sex, 
social  status  and  environment — especially  the  last  named 
particular — for  it  is  obvious  that  in  the  case  of  an  exposed 
mucous  surface,  such  as  the  conjunctiva,  its  microbic 
lodgers  are,  for  the  most  pan,  derived  from  the  medium 
by  which  it  is  surrounded — the  air — or  conveyed  to  its  sur- 
face by  the  fingers,  etc.,  of  the  host. 

One  series  of  examinations  amounting  to  24  observations 
was  made  of  the  conjunctival  sacs  of  the  inmates  of  two 
wards  in  a  large  Poor  Law  infirmary.  In  another  series 
of  observations,  the  secretion  was  obtained  from  the  con- 
junctiva of  workers  in  a  bacteriological  laboratory,  but  by 
far  the  greatest  number  of  observations  was  made  of  the 
conjunctival  sacs  of  patients  who  were  suffering  from  er- 
rors of  refraction,  unaccompanied  by  any  pathological 
condition  of  the  conjunctiva,  lachrymal  sac,  or  ciliary  mar- 
gins. 

Methods  and  Technique. 

The  plan  most  generally  adopted  to  determine  the  pres- 
ence, or  otherwise,  of  organisms  in  the  conjunctival  sac, 
has  been  to  gently  stroke  the  surface  of  the  conjunctiva, 
especially  in  the  lower  fornix,  with  a  sterile  platinum  loop, 
and  with  the  fluid  thus  collected,  to  inoculate  a  tube  of 
nutrient  bouillon.  Some  observers,  notably  Gombert  and 
Marthen,  inoculated  tubes  of  fluid  gelatin  or  agar-agar, 
and  at  once  poured  plates.  Such  methods* are,  however, 
somewhat  fallacious,  and  Morax  made  a  decided  advance 
when  he  ran  some  liquid  gelatin  into  the  conjunctival  sac 
by  means  of  a  small  pipette,  allowed  it  to  remain  there  for 
a  few  seconds,  withdrew  it  by  the  same  means,  planted  it 
in  tubes  of  melted  gelatin  or  agar,  and  then  poured 
plates. 

In  the  first  series  of  52  eyes  (26  individuals)  which  I  ex- 
amined for  the  express  purpose  of  determining  the  percen- 
tage of  sterile  conjunctivae,  I  adopted  the  platinum  loop  as 
an  easy  and  convenient  method  of  removing  small  quanti- 
ties of  the  conjunctival  secretion ;  and  as  my  previous 
work  on  the  xerosis  bacillus  had  shown  me  that  there  were 
objections  to  agar  or  gelatin  media  alone  for  this  class  of 
work,  I  planted  my  material  on  the  sloped  surface  of  in- 
spissated ox  or  sheep  serum,  inoculating  as  a  rule  three 
and  sometimes  four  tubes  with  as  many  separate  loops  of 
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conjunctival  fluid.  Often  one,  sometimes  all,  of  the  tubes 
planted  in  this  manner,  remained  sterile.  If  a  growth 
took  place,  it  was  not  uncommon  to  find  one  tube  inocula- 
ted from  an  eye,  to  contain  a  pure  culture  of  one  organism, 
the  second  tube  a  pure  culture  of  another  organism,  and  so 
on.  Even  when  a  tube  showed  a  mixed  growth  upon  the 
medium,  the  number  of  organisms  contained  in  one  loop- 
full  of  the  conjunctival  fluid  was  comparatively  small 
(varying  in  number  from  2  or  3,  up  to  perhaps  40)  and  the 
resulting  colonies  were  generally  scattered  over  the  sur- 
face in  such  a  manner  as  to  make  it  an  easy  matter  to  ob- 
tain pure  cultures  without  having  recourse  to  plate  cul- 
tures. 

In  my  next  series  of  cases,  I  discarded  the  platinum  loop 
in  favor  of  a  small  swab  of  absorbent  cotton -wool  wound 
around  a  6-inch  length  of  iron  wire,  and  the  whole  in- 
closed in  a  test  tube — plugged  and  sterilized  in  the  hot  air 
sterilizer — after  the  manner  usually  adopted  in  preparing 
swabs  in  taking  specimens  from  throats  of  cases  of  sus- 
pected diphtheria.  The  lower  lid  of  the  eye  to  be  exam- 
ined is  depressed,  and  the  fluid  from  the  lower  fornix  mop- 
ped up  with  a  swab,  and  the  entire  length  of  the  lower  sac 
wiped  with  it  whilst  in  the  act  of  withdrawing  it.  The 
swab  is  next  introduced  into  the  serum  tube,  some  of  the 
water  of  condensation  taken  up  by  the  cotton-wool  and  it 
is  then  smeared  well  over  the  sloped  surface  of  the  me- 
dium. The  swab  is  next  used  to  inoculate  a  tube  of  nutri- 
ent'bouillon.  This  latter  is  examined  microscopically  after 
twenty-four  hours  incubation  at  37.5'^  C,  and  if  a  growth  is 
found  to  have  taken  place,  gelatin  and  agar  plates  are 
poured  from  it,  and  the  organisms  isolated. 

The  exact  position  from  which  the  conjunctival  fluid  is 
taken  is  a  point  of  some  importance.  When  one  everts 
the  lower  lid  by  gentle  traction,  with  the  forefinger  of  one 
hand,  a  small  quantity  of  fluid  may  be  noticed  in  the  lower 
fornix  immediately  below  the  caruncle.  Into  this  I  dipped 
my  platinum  loop  or  cotton-wool  swab,  reasoning  that  the 
tears,  practically  sterile  when  they  emerged  from  the  ducts 
of  the  lachrymal  gland  would,  after  washing  over  the  whole 
surface  of  the  conjunctiva  in  the  performance  of  their 
duty  of  flushing  out  the  conjunctival  sac,  collect  here  with 
their  cargo  of  bacteria  and  debris  before  passing  through 
the  punctum  on  their  way  to  the  lachrymal  sac ;  therefore, 
fluid  from  this  situation  would  contain  a  larger  proportion 
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of  organisms  than  that  taken  from  any  other  part  of  the 
conjunctival  sac.  That  this  inference  is  a  correct  one,  is 
proved  by  the  fact  that  specimens  of  fluid  from  the  upper 
fornix  are  almost  invariably  sterile,  whilst  fluid  from  the 
same  eye,  but  taken  from  the  spot  I  have  indicated,  has 
given  rise  to  an  extremely  varied  growth. 

The  next  method  tried  was  a  modification  of  that  sug- 
gested by  Morax,  the  differences  being  that  I  substituted 
normal  saline  solution — previously  sterilized — for  the  fluid 
gelatin,  and  planted  on  blood  serum  in  addition  to  pouring 
gelatin  and  agar  plates. 

On  comparing  these  various  methods,  I  find  that  the 
sterile  swab  is  the  most  convenient  and  reliable,  giving  rise 
to  a  growth  as  large  and  varied  as  any  plan  I  have  yet 
tried ;  and  it  is  at  the  same  time  less  trouble  and  cleaner 
than  any  except,  perhaps,  the  platinum  style  to  which, 
however,  it  is  immensely  superior  in  taking  up  a  larger 
quantity  of  secretion,  and  in  not  having  to  be  sterilized  in 
the  flame  in  the  presence  of  the  patient — a  point  of  no 
small  importance  where  children  are  concerned. 

Microscopical  examination  of  cover-glass  "smear" 
preparations  made  direct  from  the  conjunctival  secretion, 
is,  to  all  intents  and  purposes,  a  waste  of  time — an  obvious 
inference  from  a  consideration  of  the  fact  that  a  tube  of 
nutrient  medium,  inoculated  from  the  secretion  often  after 
incubation,  remains  sterile  or  shows  but  a  single  colony. 

I  have  made  as  many  as  six  cover-glass  preparations 
before  planting  blood  serum  tubes  from  the  secretion  in  a 
normal  conjunctival  sac.  The  cover-glass  preparations 
have  been  stained  in  various  ways,  and  I  have  carefully 
gone  over  each  of  them  on  a  mechanical  stage  with  a  2  mm. 
objective,  without  being  able  to  observe  a  single  bacterium  ; 
whilst,  on  removing  my  tubes  from  the  incubator  after 
twenty-four  to  thirty-six  hours,  a  most  luxuriant  and  var- 
ied growth  has  met  my  gaze.  And  this  is  not  a  solitary 
experience. 

The  following  table  is  not  arranged  in  the  order  in  which 
the  observations  were  made,  but  has  been  compiled  by 
grouping  together  such  cases  as  appear  to  have  been  liv- 
ing under  comparable  conditions  with  regard  to  their  en- 
vironment, and  give  decided  point  to  my  remarks  anent 
the  relationship  of  surroundings  to  the  bacteriological 
flora  of  the  conjunctival  sac. 

In  the  first  group  are  placed  a  number  of  subjects,  who 
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were  my  co-workers  and  assistants  in  the  laboratory,  and 
the  observations  were  made  in  the  laboratory  during  the- 
day's  work;  and  in  no  ease  was  the  conjunctival  sac  found 
to  be  sterile. 

The  second  group  contains  cases  chosen  from  the  out- 
patient department  of  the  hospital,  and  picked  out  on  ac- 
count of  their  dirty,  or  even  filthy  condition ;  these  char- 
acteristics being  held  to  bear  a  direct  relationship  to  their 
home  surroundings. 

The  next  group  was,  through  the  kindness  of  the  med- 
ical superintendent,  drawn  from  the  wards  of  a  large  Poor 
Law  infirmary.  These  showed  a  fairly  large  percentage  of 
sterile  conjunctival  sacs. 

Analysis  of  Observations. 


Series 

Number 

of  In- 
dividuals. 

Number  of 

Sacs 
Examined. 

Sterile.          i'tenle. 

Method  of 
Collecting 
Material. 

I. 

8 

16 

nil.                

Sterile  swab  of  wool-cot'n 

II. 

29 

57 

23                    40 

Sterile  swab. 

III. 

13 

25 

15 

60                     Platinum  loop. 

IV. 

26 

52 

37 

1 

70          1                 VaTious. 

1 

Total... 

76 

150 

75 

The  last  group  consisted  of  persons  who  were  on  a. 
higher  rung  of  the  social  ladder,  and  whose  appearance^ 
denoted  that  the  mechanical  process  of  the  removal  of  bac- 
teria from  the  surface  of  the  skin,  by  means  of  soap  and 
water,  was  frequently  practised.  These  gave  a  still  larger 
percentage  of  sterile  sacs. 

Organisms  Isolated  From  the  Normal  Conjunctival  Sac.. 


Staphylococcus  pyogenes  aureus,  observed  16  times. 


"         citreus,  "  4 

"                      "         albus,  "  13 

"      epidermidis  albus, (Welch)  "  14 

"        cereus  flavus,  "  2 

G.  Streptococcus  pyogenes  (longus)  "  3 

7.  "              brevis  "  1 

8.  Micrococcus  candicans,  '•  4 

9.  "           tetragenus,  "  2 

10.  Sarcina  aurantiaca,  '*  5 

11.  "        lutea,  "  10 
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12.  Bacillus  alvei,  observed      1  •"times. 

13.  Bacterium  coli  commune,  "  3  " 

14.  Bacillus  liirn,  "  1 

15.  "        liquefaciens  fluorescens,  "  2  " 

16.  "        fluorescens  nou-liqiiefaciens, "  1  " 

17.  "        liquidus,  "  0 

18.  "        megaterium,  "  2 

19.  "        messenterieus  vulgatus,  "  4  " 

20.  ■'        prodigiosus,  "  5  " 

21.  "        pseudo-diphtheria  (Hoffmann)  7  " 

22.  "        xerosis,  "  0  " 

23.  "        subtillis,  "  8  " 

24.  "        ubiquitus,  "  3  " 

25.  Proteus  vulgaris,  "  10 

26.  "        mirabilis,  "  4  " 

27.  Torula  alba,  "  3  " 

28.  Penicillium  glaucum,  "  1  " 

Pathogenesis. 

My  experiments  under  this  heading  have  not,  for  very- 
obvious  reasons,  been  extended  to  each  and  every  one  of 
the  organisms  enumerated  above. 

I  have  contented  myself  with  introducing  pure  cultures 
of  some  of  them,  when  isolated  from  the  conjunctival  sac. 
into  the  subcutaneous  tissues  or  serous  cavities  of  animals 
that,  according  to  recorded  observations,  are  most  sus- 
ceptible to  such  bacteria,  drawing  my  conclusions  as 
to  their  degree  of  virulence  from  the  results  of  the  in- 
oculation experiments.  No  attempt  was  made  to  de- 
termine the  action  of  the  various  organisms,  which  have 
been  isolated,  upon  the  rabbit's  cornea — experiments  which 
are  so  pregnant  with  sources  of  fallacy  as  to  be  practically 
useless.  As  a  detailed  account  of  all  the  inoculation  ex- 
periments carried  out  in  this  connection  would  serve  no 
useful  purpose,  I  will  confine  myself  to  such  of  them  as  re- 
fer to  the  staphylococci  and  streptococci. 

Staplii/Jococcu)^  Pi/Of/enes  Ato'eus.  Of  the  16  times  that 
this  organism  has  been  isolated,  I  have  thrice  tested  its 
pyogenic  properties,  and  in  each  case  with  a  positive  re- 
sult.    The  following  experiment  will  serve  as  a  typical  one  : 

One  loop-full  (0.5  m.g.)  of  a  24-hour  agar  culture  was  emvdsifled  with 
1  e.c.  of  sterile  broth,  and  inoculated  into  the  subcutaneous  tissue 
over  the  abdomen  of  a  guinea-pig  weighing  250  grammes.  At  the 
end  of  24  hours,  a  slight  amount  of  local  edema  was  present  at  the 
seat  of  inoculation;  this  increased,  and  in  three  days  an  abscess  had 
formed,  the  pus  from  which  gave  rise  to  a  pure  culture  of  the  staphy- 
lococcus aureus.  The  skin  over  this  abscess  sloughed  and  at  the  end  of 
eight  days  the  animal  died.     Post-mortem  appearances  typical;  me- 
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tastatic  abscesses  in  the  kidney  and  a  few  cooci  in  the  general  cir- 
culation. 

Sta-pJtijlococcus  Pijogenei^  Cilreus.  Two  of  the  specimens 
of  this  coccus  were  inoculated  into  the  living  tissue,  with 
the  result  that  one  was  found  to  be  possessed  of  consider- 
able virulence,  whilst  the  second  had  but  feeble  pyogenic 
powers. 

0.5  m.g.  of  a  2J:-hour  agar  culture  was  introduced  into  the  subcu- 
taneous tissue  at  the  root  of  a  mouse's  tail,  by  means  of  a  small 
spatula.  Three  days  later  it  was  noticed  that  the  mouse  was  unable 
to  use  its  left  hind  leg.  At  the  time  death  occurred,  (eight  days  af- 
ter inoculation)  a' large  subcutaneous  abscess,  occupying  the  whole 
of  the  hind  quarters,  was  present.  Post-mortem  the  abscess  cavity 
was  found  to  communicate  with  the  left  hip  joint;  the  staphylo- 
coccus citreus  v/as  recov.ered  from  the  spleen. 

II.  The  whole  of  a  24-hour  agar  culture  of  the  staphylococcus  cit- 
reus was  emul&ifled  with  a  2  c.c.  of  sterile  broth,  and  1  c.c.  of  the 
mixture  inoculated  into  the  subcutaneous  tissue  of  a  guinea-pig's 
abdomen.  After  three  days  a  small  circumscribed  abscess  had  made 
its  appearance ;  the  pus  from  it  gave  rise  to  a  pure  culture  of  the 
"citreus."     The  animal  recovered. 

3ta2)h ylococcus  Pyogenes  Albus.  This  coccus  was  iso- 
lated 13  times  and  was  examined  with  special  reference  to 
its  pathogenicity  four  times.  Large  quantities  of  early 
cultures  were  used  to  inoculate  mice — the  peritoneal  cavity 
being  the  situation  chosen  for  the  reception  of  the  micro- 
organisms. These  experiments  resulted  in  death  in  two 
instances.  In  the  remaining  cases  the  organism  ap- 
peared to  have  lost  its  pyogenic  properties. 

Streptococcus  Pyogenes  or,  preferably,  the  streptococcus 
pyogenes  longus,  was,  when  isolated  from  each  of  the  cases 
in  which  it  was  found,  planted  in  broth,  and  1  c.c.  of  the 
24  hours  growth  inoculated  into  the  subcutaneous  tissue  at 
the  root  of  a  mouse's  tail.  Two  mice  inoculated  in  this 
manner  died  in  three  days,  the  third  after  five  days.  The 
post-mortem  appearances  were  those  of  typical  strepto- 
cocci infection. 

Streptococcus  brevis  proved  to  be,  as  was  anticipated, 
non  -  pathogenic . 

Whilst  it  is  true  that  the  foregoing  remarks,  which  dem- 
onstrate fairly  enough  the  variety  and  frequent  pathogen- 
icity of  the  bacteriological  flora  of  the  normal  conjunctival 
sac,  are  to  a  large  extent  counter-balanced  by  the  rela- 
tively large  percentage  of  sterile  sacs,  still  the  question 
which  naturally  arises-  is :  How  is  it  that  so  few  operations 
on  the  eye  go  wrong? 
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A  consideration  of  the  point  to  which  I  have  already 
drawn  attention,  viz.,  that  the  upper  fornix  is  nearly  al- 
ways sterile,  whilst  the  lower  one  so  frequently  contains 
organisms,  suggests  as  an  explanation,  that  the  conjunc- 
tival surface  of  the  eye  is  kept  in  its  comparatively  sterile 
condition,  by  means  of  the  constant  flushing  of  the  lachry- 
mal secretion — a  purely  mechanical  process  in  itself,  but 
probably  aided  in  part  by  the  bactericidal  action  which  this 
fluid  shares  in  common  with  other  similar  secretions  of  the 
human  body. 

That  the  bactericidal  action  of  the  tears  is  a  very  real 
one  is,  I  think,  evidenced  by  the  alteration  which  is  found 
to  have  taken  place  in  the  biological  characters  of  organ- 
isms obtained  from  the  conjuctival  sac,  quite  apart  from 
the  results  published  by  Bach,  Stort,  Bernheim  and  Ahl- 
strom.  I  am,  I  think,  correct  in  saying  that  all  observers 
who  have  worked  at  the  bacteriology  of  the  conjunctival 
sac  have  been  confronted  at  the  outset  by  the  difficulty  ex- 
perienced in  obtaining  a  growth  from  this  situation — even 
w^hen  bacteria  are  known  to  be  present.  In  addition,  the 
rate  of  growth  is  appreciably  decreased ;  organisms  which 
when  isolated  from  other  situations  show  a  good  naked - 
eye  growth  on  artificial  media  at  the  end  of  24  hours,  re- 
quire, when  obtained  from  the  conjunctival  sac,  36,  48  or 
even  60  hours  in  the  incubating  oven,  to  present  an  equal 
growth. 

Many  organisms,  notably  the  xerosis  bacillus,  as  I  have 
shown  elsewhere,  will  refuse  to  grow,  except  upon  inspis- 
sated blood  serum,  when  planted  direct  from  the  conjunc- 
tival secretion.  Repeated  sub-cultivation  upon  this  me- 
dium through  a  number  of  generations  will,  however,  re- 
store the  lost  saprophytic  chatacters,  and  the  bacillus  can 
then  be  grown  on  the  ordinary  media. 

I  have  frequently  inoculated  from  the  same  eye,  and  un- 
der precisely  similar  conditions,  tubes  of  culture  me- 
dia, in  the  following  order : 

1.  Inspissated  blood  serum  (slanted). 

2.  Nutrient  Agar- agar. 

3.  Nutrient  gelatin. 

4.  Inspissated  blood  serum. 

5.  Nutrient  agar -agar. 

6.  Inspissated  blood  serum. 

After  incubating,  I  have  obtained  a  growth  upon  1,  4  and 
6,  tubes  2,  3  and  5  remaining  sterile. 
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Now,  the  majority  of  corneal  sections  are  made  in  the 
upper  half  of  the  cornea,  and  are  consequently  subjected 
to  this  flushing  process  during  the  whole  course  of  repair. 
With  such  an  incessant  system  of  irrigation  going  on  it  is 
clear  that  unless  some  condition  obtains  which  so  lowers 
the  vitality  and  resisting  powers  of  the  cells  compos- 
ing the  conjunctiva,  as  to  afford  a  foothold  for  bacteria,  no 
given  organism  could  remain  in  the  conjunctival  sac  for 
any  lengthy  period. 

The  following  experiment,  which  was  repeated  many 
times  with  precisely  similar  results,  has  a  direct  bearing 
upon  this  point: 

0.1  c.c.  of  an  18-hour  culture  of  the  B.  prodigiosus  was 
introduced  into  the  healthy  conjunctival  sac  of  a  full 
grown  rabbit,  (Plate  cultivations  gave  4096000  as  the  ap- 
proximate number  of  organisms  to  the  cubic  centimeter.) 

At  varying  intervals  0.05  c.c.  of  fluid  was  removed  from 
the  conjunctival  sac,  by  means  of  a  sterile  capillary  pi- 
pette, and  agar  plates  poured.  These  plates  were  incu- 
bated for  48  hours  at  20'  C.  (this  temperature  being  chosen 
in  order  that  the  colonies  might  be  faintly  colored  and  so 
easier  to  count.)  The  resulting  numbers  may  be  tabula- 
ted as  follows : 

At  0  hours  0.05  c.c  contained  20400  colonies  of  the  B.  Prodig'iosus. 


V4     " 

" 

1992 

V2    " 

701 

V4     " 

59G 

1    " 

250 

IV2    " 

( i 

12 

3   " 

01   " 

3 

In  conclusion,  the  thesis  may  be  summarized  as  follows: 

1.  The  conjunctival  sac  frequently  contains  micro- 
organisms, extremely  varied  in  character,  and  which  may 
or  may  not  be  pathogenic. 

2.  The  conjunctival  sac  of  any  given  individual  may 
be  sterile  at  the  particular  moment  an  observation  is  made. 
When  considered  as  divisible  into  two  portions,  an  upper 
and  a  lower  fornix,  the  former  is  much  more  frequently 
sterile  than  the  latter. 

3.  The  sterility  of  the  conjunctival  sac  is  due  to  the 
mechanical  flushing  of  its  mucous  surface  by  the  lachry- 
mal secretion — aided,  perhaps,  to  some  slight  extent  by  the 
bactericidal  action  of  that  fluid. 

The   question  of  the  attempted  production  of  a  sterile 


686  BACTERIOLOGY  OF  NORMAL  CONJUNCTIVAL  SAC. 

condition  of  the  conjunctival  sac,  by  artificial  means, 
though  extremely  interesting  and  worthy  of  discussion,  is 
obviously  beyond  the  scope  of  the  present  paper. 
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COLLEGE  FOR  GRADUATES  IN  MEDICINE;    ATTENDING  SUR- 
GEON WILLS'  EYE  HOSPITAL,  PHILADELPHIA. 

It  is  probable  that  under  the  title  of  this  paper  might  be 
quite  correctly  classified  all  cases  of  inflammatory  glau- 
coma, whether  acute  or  chronic.     There  would  then  re- 
main a  comparatively  small,  illy  defined  group  of  cases 
of  a  non-inflammatory  type,  to  be  designated  as  simple  or 
primary.     Increasing  clinical  experience  has  surely  taught 
that  the  increased  tension  of  the  eyeball,  the  insensitive 
and  steamy  cornea,   the   impairment   of    peripheral    and 
central  vision,  is  a  group  of  symptoms  frequently  occur- 
ring as  a  resultant  of   widely  diverse   pathclogicol  pro- 
cesses.    For  example,  we  find  this  important  and  inter- 
esting symptom-group  as  a  sequel  to  hemorrhagic  retinitis, 
or  to  chronic  but   steadily  advancing  disease  of  the  uvea 
in  gouty  subjects.     We  meet  it  again  in  cases  of  dislo- 
cated lens,   or  following  large  rents  in  the  lens  capsule, 
caused   either   by   discission   operations   or  by  accidental 
traumatisms,  which  cause  a  rapid  swelling  of  its  substance 
and  speedy    loading  of    the  aqueous  with  the  dissolved 
cortex.      It  not  infrequently  presents  itself  as  a  part  of 
the  closing  scene  in  the  destructive  processes  which  char- 
acterize plastic  irido-cyclitis,  fiercely  attacking,  as  they 
do,  the  anterior  segment  of  the  globe,  or  in  uveitis,  which 
involves  usually  the  entire  uveal  tract.     In  all  of  these 
widely  differing  conditions  the  glaucoma  group  of  symp- 
toms occurs  as  a  sequel,  probably  never  as  a  primary  or 
initial  condition. 

I  do  not  propose  to  discuss  these  suggestions  in  all  their 
bearings,  but  simply  to  give  briefly  the  history  of  two 
cases  which    illustrate    widely  diverse  types  of   disease, 

*Read  before  the  Section  ou  Ophthalmology  of  the  American  Med- 
ical ASodatton,  Fortv-eighth  Annual  Meeting,  held  at  Philadelphia, 
Pa.,  June  1-4,  1897. 
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each  leading  up    finally  to  the    symptom-group  we  call 
glaucoma . 

Case  I.  Plastic  irido-cyelitis-annular  syuechia,  and  occlusion  of 
pupils.  Secondary  glaucoma.  Iridectomy.  Recovery,  with  mode- 
rate vision. 

W.  W.,  colored  man  aged  32,  came  to  the  Wills'  Eye  Hospital, 
June,  1894.  He  had  suffered  from  an  attack  of  iritis,  prol^ably 
syphilitic,  in  1884,  since  which  time  he  had  had  frequent  attacks 
of  pain  and  redness  of  the  eyes,  for  which  he  had  received  no  treat- 
ment. His  vision  had  graduallj'  failed  until  he  found  it  difficult  to 
do  his  work,  that  of  a  farmer.  During  these  years  he  had  suffered 
from  frequent  attacks  of  headache,  which  had  lately  become  con- 
stant, and  his  vision  was  often  so  poor  that  he  could  with  diffictilty 
find  his  way  about  in  strange  places. 

0.  D.  Y.  large  letters  at  1  m.,  but  was  often  much  worse. 

0.  S.  V.  q.  p,  1. 

The  following  conditions  were  noted:  0.  D.  Pupil  small,  annular 
:synechia,  anterior  capsule  gray,  anterior  cliamber  sliallow,  and  angle 
clo.sed  by  adherent  iris.  Tension  +  1.  Slight  ciliary  injection,  no 
study  of  fundus  possible,  contracted  field  of  vision.  0.  S.  same 
general  conditions  present,  but  pupil  was  in  addition  occluded  by  a 
mass  of  exudate.  The  iris  was  pressed  forward  and  was  lying  ap- 
parently in  contact  with  the  cornea,  the  pupil  lying  in  the  apex  of 
a  funnel-like  depression.  The  ball  was  soft.  He  was  placed  on 
mercurial  inunctions  and  eserin.  Potas.  iod.  in  ascending  doses  in- 
ternally. This  treatment  was  maintained  until  the  latter  part  of 
Septemljer.  During  this  time,  although  his  health  improved,  he 
suffered  severely  from  headache,  and  had  repeated  attacks  of  in- 
ci-eased  tension  in  both  eyes.  His  vision  grew  rapidly  worse,  so 
that  he  was  led  to  the  clinic  by  his  wife,  and  the  candle  fields  were 
contracted  to  a  few  degrees.  He  was  then  admitted  to  the  hospital, 
and  a  broad  iridectomy  made  upward  in  both  eyes.  It  was  impos- 
sible to  carry  the  point  of  the  keratome  between  the  cornea  and  iris. 
It  was,  therefore,  entered  well  back  and  penetrated  the  posterior 
•  chamber,  being  brought  forward  through  the  iris  into  the  anterior 
chamber  near  the  pupillary  border,  care  being  exercised  to  avoid 
the  lens.  A  quantity  of  viscid  yellowish  fluid  exuded  from  the 
wound.  The  iris  forceps  were  introduced,  and  seizing  the  iris  at  the 
cut  portion  near  the  pupil  was  gently  drawn  out  of  the  wound  in  the 
reverse  order  from  that  ordinarily  employed.  It  was  found  suffi- 
ciently tough  to  bear  traction  in  the  right  eye,  but  very  friable  in 
the  left  so  that  it  was  taken  away  in  fragments,  but  a  large  colo- 
boma  was  secured  in  each,  which  fortunately  remained  open.  The 
eyes  healed  promptly',  but  continued  red  and  irritable  for  many 
weeks.  The  anterior  chambers  resumed  their  normal  depth,  and 
both  balls  became  soft.  The  headache  promptly  disappeared,  and  he 
was  soon  able  to  see  his  way  about  the  ward. 

After  six  weeks  he  was  discharged  from  the  hospital  with  suffi- 
cient vision  to  be  able  to  go  home  without  a  guide,  and  became  an 
out-patient.  Potas.  iod.  and  bichloride  of  mercury,  alternating  with 
iod.  of  iron,  were  continued  with  more  or  less  regularity  for  a  year 
or  more,  with  local   washes,  atropin   and  weak  solutions  of  eserin. 
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He  has  never  had  any  recurrence  of  headache,  or  pain  or  redness  of 
his  eyes,  and  the  tension  of  the  balls  has  steadily  improved.  He  at- 
tends the  clinic  without  a  guide,  and  is  able  to  resume  his  work 
about  the  farm. 

Case  II.     Uveitis— secondary  glaucoma. 

September  9th,  1894,  R.  W.,  a  mulatto,  presented  himself  at  the 
Wills'  Eye  Hospital  for  treatment.  He  complained  of  dull  head- 
ache and  photophobia.  He  related  that  the  left  eye  became  red 
and  painful  during  the  summer  of  1894,  and  had  been  under  the  care 
of  his  physician  for  a  long  time  before  he  observed  failing  vision  in 
the  right.  He  denied  syphilitic  infection  at  any  time,  but  was  evi- 
dently in  ill  health  and  of  a  so-called  strumous  diathesis. 

The  pupils  were  dilated  with  atropin  prescribed  by  his  physician. 
The  followmg  objective  conditions  were  noted:  In  O.D.  there  was 
some  ciliary  injection,  the  epithelial  surface  of  the  cornea  was  nor- 
mal, but  the  posterior  surface  was  dotted  with  numerous  gray  points 
M'hieh  were  arranged  in  a  more  or  less  triangular  form  in  the  lower 
part  of  the.  membrane  of  Descemet.  The  anterior  chamber  had 
normal  depth,  but  the  aqueous  humor  was  slightly  turbid.  Viewed 
through  this,  and  the  deposit  on  the  cornea,  the  iris  seemed  to  lack 
luster  and  presented  .an  apparently  smooth  uniform  surface. 
The  pupil  was  dilated  large  medium,  and  no  synechia  were  pres- 
ent. Only  a  veiled  view  of  the  fundus  could  be  obtained.  There 
were  floating  vitreous  webs,  and  the  nerve  borders  were  lost  in  the 
surrounding  infiltration  of  the  fundus.  T.  =  n.,  V.  =  «/i2-  Field 
for  form  normal. 

In  O.  S.  there  was  more  pronounced  ciliary  injection.  The  cornea 
was  found  steamy  throughout,  and  at  its  lower  part  a  large  cres- 
centic  area  extending  from  the  limbus  to  a  point  near  the  horizontal 
meridian  of  the  cornea,  exhibited  deep  gray  infiltration,  over  which 
the  cornea  appeared  fiattened,  but  the  epithelium  was  intact. 

The  anterior  chamber  had  apparently  normal  depth.  The  pupil 
was  small  and  its  margins  partially  adherent  to  the  anterior  capsule, 
which  was  gray.  V.  =  Vso  slight  minus  tension.  No  satisfactory 
study  of  the  eye  ground  could  be  made. 

He  received  potas.  iod.  and  corros.  sub.  with  tonics  internally, 
and  atropia  locally.  By  November  11th  the  eyes  had  lost  their  in- 
jection and  dread  of  light,  and  his  headache  was  better,  but  vision 
in  0.  D.  had  fallen  to  Vir,  and  small,  slender  synechia  had  formed, 
and  the  vitreous  degeneration  had  also  advanced.  InO.  S.  V.  •'As- 
Tension  and  fields  were  normal  in  each  eye.  The  atropia  was  stop- 
ped. On  November  23d  the  cornea  was  steamy,  vision  had  fallen 
to  Voo  in  each,  and  severe  pain  in  the  eyes  came  on  daily  — af- 
ter noon— for  which  he  received  eserin  locally  and  anti-periodic 
doses  of  quinine.  There  were  transient  attacks  of  increase  of  ten- 
sion, but  these  would  disappear  after  massage  and  instillation  of 
eserin,  even  while  waiting  in  the  clinic  room.  The  eserin  alone, 
however,  was  not  well  borne,  the  eye  often  doing  better  under 
atropin,  or  the  two  drugs  used  alternately.  He  would  have  intervals, 
often  extending  over  many  days,  of  freedom  from  pain,  during  which 
the  haze  of  the  cornea  would  be  absent  and  the  vision  would  im- 
prove, then  suddenly  and  without  known  provocation  the  symptoms 
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would  return  with  marked  increase  of  tension,  which  couhl  always 
be  speedily  relieved  by  manipulation  and  eserin.  The  case  pro- 
gressed until  Febrvary  11th,  1895,  when  under  an  unusually  severe 
exacerbation  of  acute  glaucoma  vision  fell  to  the  ability  to  count 
fingers  with  difficulty — cornea  steamy  and  insensitive  T.  +1.  Severe 
pain,  anterior  chambers  normal  depth. 

He  was  admitted  to  the  hospital,  placed  on  mercurial  inunction, 
eserin  and  light  massage.  Under  this  treatment,  with  extra  diet  and 
tonics,  the  glaucoma  rapidly  disappeared  and  vision  once  more  came 
up,  but  there  was  a  marked  cut  in  the  lower  temporal  fields  of  both 
eyes. 

On  March  6th  the  eyes  were  nearly  white  again,  and  although 
there  were  transient  attacks  of  increased  tension  the  eyes  were  free 
from  pain.  On  March  12, 1895,  the  fields  were  found  as  shown  in  Fig.  2, 
a  and  b.  O,  D.  V.  =  fingers  only.  0.  S.  V.  =  5/e„.  A  broad  iridec- 
tomy was  then  made  in  the  right  eye.  The  recovery  was  rapid  and 
without  reaction,  and  in  four  weeks  V.  ^/,io.  On  April  1st  an  iridec- 
tomy was  made  on  the  left  eye,  which  also  recovered  without  re- 
action, and  the  man  was  discharged  from  the  hospital  on  April  15th, 
1895,  with  both  eyes  white,  the  fields  of  vision  nearly  normal.  T.  — 
1;  O.  D.  V.  =  Vbo.  0.  S.  V.  5/60.  No  satisfactory  studay  of  fundu 
possible;  cornea  clear,  except  lower  quadrant  in  left  eye.  There 
was  no  return  at  any  time  of  increased  tension,  but  there  were  re- 
peated attacks  of  bullous  keratitis  in  both  eyes  during  the  following 
summer  and  autumn.  The  eyes,  however,  finally  became  quiet.  A 
year  later,  March,  1896,  V.  had  fallen  to  '/uoin  O.  D.  from  commenc- 
ing opacity  of  the  lens.  0.  S.  had  risen  to  8/48.  In  April  the 
right  ball  was  soft,  lens  opaque,  q.  p.  1.  shallow  anterior  chamber. 
0.  S.,  V.  =  "/is  and  white,  T.  —  1.  in  each  eye. 

The  history  of  these  patients  is  presented  as  illustrative 
of  two  essentially  different  groups  of  patients,  both  un- 
fortunately very  common,  but  in  the  opinion  of  the  writer 
of  great  interest  because  they  shed  much  light  upon  the 
etiology  of  increased  tension.  In  both  cases  was  wit- 
nessed the  steady  progress  of  disease  culminating  in  all 
the  signs  of  inflammatory  glaucoma — increased  tension, 
steamy  and  insensitive  cornese  and  contracted  field  of 
vision,  all  the  symptoms  being  promptly  relieved  by  iri- 
dectomy. Nevertheless,  they  present  few  if  any  other 
features  in  common.  In  Case  I.  was  present  all  the  con- 
ditions of  a  plastic  irido-cyclitis,  viz.,  an  acute  iritis,  fol- 
lowed by  frequent  recurrences  of  milder  or  acute  exacer- 
bations, leading  to  annular  synechia,  occlusion  of  the 
pupils,  infiltration  of  the  iris  and  ciliary  body  with  the 
products  of  inflammation,  copious  exudate  imprisoned 
behind  the  iris,  which  was  pressed  forward  by  its  accu- 
mulation effectually  blocking  the  spaces  of  Fontana  and 
thus  closing  the  excretory  channels  at  the  angles  of  the 
anterior  chamber. 
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In  Case  11.  we  have  presented  a  history  which  differs 
from  Case  I.  in  all  essential  particulars.  The  marked 
tendency  to  a  plastic  exudate  is  absent.  Only  a  few  thread- 
like synechias  were  formed.  The  onset  of  the  disease  was 
insidious  and  steadily  progressive,  attacking  first  the  left 
eye,  and  after  many  weeks  spreading  to  the  right,  where 
the  first  manifestation  wa.s  that  of  dimness  of  vision, 
:  which  proved  to  be  due  to  an  infiltration  of  the  retina  and 
choroid  at  the  posterior  pole,  which  blurred  the  optic  nerve 
margins  and  veiled  the  details  of  the  fundus;  then  de- 
generation of  the  vitreous  body,  shown  first  by  a  sand- 
like deposit,  and  later  by  webs  which,  as  the  disease  ad- 
vanced, became  more  dense  and  floated  more  and  more 
freely,  while  the  acuity  of  vision  rapidly  declined.  Then 
came  deposits  on  the  posterior  surface  of  the  cornea  from 
the  aqueous,  which  became  more  turbid  from  the  increas- 
ing exudate.  Not  until  this  stage  of  the  disease  was  reached 
was  there  observed  any  tendency  to  increase  of  tension. 
At  no  stage  of  the  affection  was  the  anterior  chamber 
shallow  or  the  angle  closed  by  the  periphery  of  the  iris; 
at  no  time  was  there  any  arrest  of  communication  between 
the  posterior  chamber  and  the  spaces  of  Fontana.  Never- 
theless, as  in  Case  I.,  we  observed,  late  in  the  disease,  the 
increased  tension,  the  steamy  and  insensitive  corneae,  the 
contracted  fields  of  vision,  also  relieved  by  iridectomy 
never  to  return. 

It  is  obvious  that  from  the  start  to  finish  we  have  two 
essentially  different  types  of  disease  portrayed  in  the  his- 
tory of  these  two  patients,  both,  nevertheless,  culminating 
in  a  common  group  of  symptoms  depending  upon  a  me- 
chanical condition  which  required  for  its  relief  the  same 
mechanical  interference.  Many  important  and  interesting 
inquiries  present  themselves  for  discussion,  especially  in 
Case  II.  First,  in  both  interest  and  importance,  is  the 
nature  of  the  disease  in  the  right  eye.  Was  it  idiopathic, 
or  was  it  secondary  to  that  in  the  left  eye,  which  was  first 
involved,  and  probably  due,  primarily,  to  an  abscess  in  the 
lower  part  of  the  cornea? 

In  the  second  eye  the  disease  certainly  manifested  itself 
first  in  and  around  the  papilla,  and  subsequently  spread 
forward  gradually  manifesting  all  the  conditions  ordinarily 
present  in  so-called  sympathetic  ophthalmia  of  the  serous 

type. 

In  Case  I.  the  increase  of  tension  was  obviously  due  to 
the  exudates  and  fluids  imprisoned  behind  the  iris  and  by 
the  closure  of  the  angle  of  the  anterior  chamber.  In  Case 
II.  it  is  probable  that  the  anterior  excretory  channels  were 
clogged  by  the  profuse  albuminous  exudate.  This  view 
seems  to  find  corroboration  in  the  relief  which  was  fre- 
quently afforded  by  massage. 
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We  are  all  familiar  with  the  conjugate  deviation  of  the 
eyes  which  occurs  in  association  with  various  lesions  of 
the  brain,  and  also  recognize  the  importance  which  it  bears 
in  a  diagnosis  of  the  location  of  the  lesion,  irritative  or 
destructive,  as  it  may  be.  In  irritative  cerebral  lesions 
the  eyes  are  turned  away  from  the  side  of  the  lesion  to- 
ward the  convulsed  side,  while  in  a  destructive  cerebral 
lesion  the  eyes  are  turned  toward  the  lesion  aw^ay  from 
the  paralyzed  side.  If,  however,  the  lesions  be  in  the 
pons,  the  result  is  just  the  opposite,  the  eyes  are  turned 
toward  the  irritative  lesion,  or  away  from  the  convulsed 
side,  and  in  a  destructive  lesion  toward  the  palsied  side,  or 
away  from  the  lesion. 

Of  more  interest,  because  not  so  frequent,  are  the  cases 
of  simple  conjugate  palsy,  by  which  we  mean  that  the 
eyes  are  so  affected  that  neither  one  can  turn  toward  a 
certain  side;  for  example,  the  external  rectus  of  the  right 
eye  and  the  internal  rectus  of  the  left  eye  are  affected  so 
that  neither  eye  can  be  turned  to  the  right  side.  Such  a 
case  suggests  the  question  of  the  mechanism  of  conju- 
gate palsy  and  the  location  of  the  center  for  conjugate 
movements,  if  such  a  center  exists.  Gower  thinks  there 
is  such  a  special  center  and  places  it  in  the  olivary  body, 
while  other  authorities  incline  to  the  view  that  the  sixth 
nerve  nucleus  is  also  the  center  for  conjugate  lateral 
movements.  Practically  certain  are  we  that  the  sixth 
nerve  nucleus  is  joined  to  the  third  by  fibers  which,  in 
part,  compose  the  posterior  longitudinal  fasciculus  so  that 
the  pathway  for  conjugate  movement  might  be  traced  thus 
— the  impulse  travels  from  the  cortex  to  the  sixth  nerve 
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nucleus,  thence  part  of  it  travels  out  the  sixth  nerve  to  the 
external  rectus,  while  another  part  by  the  posterior  longi- 
tudinal fasciculus  crosses  to  the  third  nerve  nucleus  on  the 
opposite  side,  whence  it  passes  to  the  internal  rectus  of 
the  other  eye.  Some  such  connection  seems  to  be  required, 
but  there  is  considerable  truth,  no  doubt,  in  the  statement 
of  the  writer  in  the  American  System  of  OphthaJmoJofjy 
(p.  403)  when  he  says  that  "  a  study  of  the  literature  of 
the  subject  seems  to  suggest  that  neurologists  have  been 
occupied  in  designing  a  mechanism  capable  of  doing  the 
work  which  may  be  required  of  the  mid-brain  rather  than 
unraveling  the  structure  of  this  region  as  it  is  found  to 
exist,"  Bleuber's  theory,  which  Jeffries  thought  the  best, 
is  that  the  fibers  run  direct  from  the  cortex  to  their  re- 
spective root,  nuclei,  and  that  there  are  two  sets  of  fibers 
for  the  internal  rectus  muscle,  one  for  conjugate  move- 
ment, the  other  for  convergence  in  near  vision. 

In  most  of  these  cases  of  conjugate  palsy  the  internal 
rectus  cannot  act  at  all,  but  sometimes  it  will  act  in  con- 
vergence, though  not  in  conjugate  movements.  Jeffries, 
in  his  paper  on  ocular  paralysis,  makes  one  group  of  this 
type.  He  saw  ten  such  cases,  and  autopsies  in  eight 
showed  the  lesion  just  below  or  at  the  eminentia  teres.  It 
was  small  in  most  cases,  and  did  not  affect  much  tissue  in 
this  region.  Mills  reports  a  similar  case,  with  the  lesion 
just  below  the  eminentia  teres  and  in  the  upper  quarter  of 
the  pons.  The  following  case  is  a  typical  example  of  this 
form  of  palsy: 

L.  K.,  age  10  years,  was  brought  to  see  me  August  20tli,  1896.. 
Her  mother  died  of  carcinoma  of  the  uterus,  when  the  child  was  6 
weeks  old.  The  father  is  living  and  healthy,  but  is  frequently 
troubled  with  boils.  The  little  girl  was  likewise  troubled  when  she 
was  very  small.  She  has  one  sister,  now  14  years  of  age,  who  is 
perfectly  healthy.  This  little  girl  has  never  been  strong.  She  had  con- 
vulsions when  she  was  5  months  old,  has  been  troubled  all  her  life  with 
her  tonsils,  and  also  somewhat  with  bronchitis.  When  5  years  of  age 
she  had  a  very  severe  attack  of  tonsillitis.  In  December,  1894,  she 
had  scarlet  fever  and  in  March,  1895,  before  she  had  fully-recovered 
from  this,  she  developed  measles,  and  while  she  was  convalescing^ 
from  this,  rheumatism  set  in.  The  joints  of  the  feet  and  hands  were 
reddened,  swollen  and  painful.  The  eye  trouble  is  said  to  have 
begun  at  that  time.  Diplopia  was  noticed,  which  the  little  girl 
thinks  was  most  marked  when  she  looked  to  the  left.  Convulsions 
developed  shortly  after  this.  These  were  bilateral.  The  arms  and 
legs  were  drawn  up,  and  if  straightened  would  not  remain  so.  The 
mouth  could  not  be  opened.     The  patient  became  purple  in  the  face 
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and  completely  uuconseious.  As  she  improved  in  this  respect  she 
had  fainting:  attacks.  She  would  complain  that  she  could  not  see, 
and  then  fall.  She  was  apparently  unconscious  for  a  moment.  Had 
never  bitten  the  tongue  at  such  times.  The  last  time  she  fainted 
was  May  30th.  Last  summer,  even,  she  would  fall  occasionally, 
complaining  first  of  a  veil  before  her  eyes  so  that  she  could  not  see. 
Though  she  never  falls  now,  yet  she  does  trip  very  easily,  and  when 
she  becomes  nervous  she  tends  to  drag  her  left  foot.  The  diplopia 
continued  about  four  weeks.  The  child  has  a  bad  temper,  and  is 
very  irritable  since  her  illness.  She  gets  along  very  well  at  school, 
and  has  no  headaches,  little  or  no  difiiculty  in  using  the  eyes,  and 
is  never  troubled  with  nausea  nor  vomiting,  except  very  occasion- 
ally when  she  is  bilious.  Examination  of  the  heart  showed  the 
apex  in  normal  position;  sounds  normal;  pulse  is  88;  lungs  are 
normal;  spinal  column  shows  no  curvature,  and  is  not  tender  to 
percussion;  there  are  no  sensory  disturbances  of  any  kind;  grip 
in  the  two  hands  is  equal,  as  is  also  the  power  in  the  two  legs. 
Knee  jerk  is  decidedly  increased  on  each  side,  and  very  slight  ten- 
dency to  ankle  clonus  exists.  Urine  is  acid,  has  specific  gravity  of 
1010  and  contains  neither  albumin  nor  sugar. 

Examination  of  the  eyes  reveals  vision  «/«  partly  in  each  eye. 
Accommodation:  Jaeger  No.  1.  pp.  7  cm.  in  each.  Ophthalmometer 
indicates  no  astigmatism  in  either  eye.  Ophthalmoscopic  examin- 
ation shows  in  O.  D.  media  clear,  disc  round,  slight  haziness  of  the 
edges  of  the  disc,  choroid  very  granular  in  the  periphery,  slight 
choroidal  changes  in  the  lower  portion  of  the  fundus,  better  con- 
dition in  the  macular  region,  venous  pulse,  blood  vessels  normal  in 
size  and  distribution,  slight  striation  of  the  retina.  H.  about  1  D. 
O.  S.  similar  condition,  except  a  crescent  of  choroidal  pigment  at 
the  inner  edge  of  disc  and  a  smaller  crescent  out.  The  pupils  are 
equal  and  respond  to  light  and  in  accommodation.  The  most  in- 
teresting condition,  of  course,  is  that  of  the  eye  muscles.  The  eyes 
move  perfectly  well  to  the  right,  but  not  beyond  the  median  line 
toward  the  left,  either  alone  or  together.  In  convergence,  however, 
the  right  internal  rectus  acts  perfectly  well,  as  is  shown  by  the 
fact  that  there  is  practically  no  divergence  under  cover;  in  fact, 
with  a  vertical  prism  before  one  eye,  there  is  an  exophoria  of  only 
3°  in  convergence.  At  a  distance  with  the  Maddox  rod  there  is  an 
esophoria  of  2°  and  no  hyperphoria.  With  a  red  glass  no  diplopia 
can  be  produced  in  any  part  of  the  field,  and  horizontal  lines  as 
seen  by  the  two  eyes  with  a  vertical  prism  before  one  are  perfectly 
parallel. 
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(Illustrated.) 

So  far  as  I  have  been  able  to  learn,  only  five  cases  prob- 
ably like  those  I  shall  describe,  have  been  reported,  and 
the  reports  of  these  contain  no  charts  of  the  visual  fields 
for  colors,  while  two  are  without  the  fields  for  white,  as  well 
as  without  other  important  details.  My  cases  are  as  follows : 

Case  4733. — A  young  lady  of  2G,  a  typewriter  (and  a  very  expert 
one)  by  profession,  presented  herself  on  May  1,  1897,  complaiiaiug  of 
headaches  and  obscure  ocular  and  cerebral  sj^mptoms,   apparently 
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There  was  no  considerable  muscle-imbalance. 

The  ophtlialmoscopic  examination  was  neg'ative,  /.  c,  there  was  no 
pathologic  tissue-change  detected  in  the  fundus.  I  did  not  suspect 
anj^thing  wrong  and  tlierefore  did  not  malie  inquiries  as  to  symp- 
toms which  were,  at  a  later  date,  elicited  by  questioning-.  I  pre- 
scribed spectacles  for  near-work. 

I  am  sorry  that  lack  of  space  compels  the  insertion  of  illustrations 
too  small  to  bring  out  clearly  the  distinctions  between  the  different 
fields. 
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At  a  subsequent  visit,  iu  conduetiug  the  patient  out  of  the  office, 
I  noticed  a  certain  doubtfulness  of  stepping  in  the  darker  hallway, 
a  sort  of  groping  motion  of  the  hands  and  feet  that,  had  I  been  more 
busy,  or  tired,  less  alert-minded,  might  have  escaped  my  attention. 
Inquiry  at  once  brought  out  the  fact  that  for  three  years  she  had 
had  difficulty  in  walking  at  night,  and  by  further  questioning,  her 
brothers  and  sisters  confirmed  the  statement.  They  had  frequeutly 
noticed  her  indecision  and  stumbling.  By  tests,  I  found  what  I 
think  is  a  significant  sign  or  hint  of  the  limitation  of  the  visual 
field:  the  necessity  of  bowing  the  head  well  downward  in  darkened 
halls  or  at  night,  in  walking  over  rough  places,  or  in  beginning  the 
ascent  or  descent  of  unfamiliar  stairs.  This  device  is  reqiiired  to 
bring  the  images  from  the  periphery  to  the  more  central  portions  of 
the  retina.  I  show  herewith  carefully  made  perimetric  charts,  en- 
larged by  my  friend,  Dr.  Pyle,  of  the  girl's  visual  fields,  setting 
forth  the  extreme  peripheries  of  the  same  for  white,  red,  blue,  green 
and  j-ellow.  These  charts  tell  the  story  perfectlj-.  The  white  fields 
are  about  half  the  normal  extent,  those  for  the  remaining  colors  are 
very  small,  exti'emely  irregular  in  outline  and  in  relative  order. 

With  aroused  attention  I  now  most  carefully  examined  the  oph- 
thalmoscopic details  of  the  periphery  of  the  retina.  They  were  such 
as  to  have  been  passed  over  in  routine  work,  but  with  not  a  little 
difficulty  I  could  now  detect  numberless  obscure  tiny  dots,  brownish 
or  blackish,  similar  to  those  of  a  stippled  engraving,  closely  strewn 
about  the  periphery:  sometimes  they  seemingly  tended  to  a  stream- 
er-like or  strand-like  arrangement,  but  not  iu  the  faintest  degree 
suggestive  of  the  appearance  of  typical  retinitis  pigmentosa;  in  no 
part  of  the  fundus  were  there  any  pigment-heapings  whatever,  and 
all  the  vessels  were  without  the  least  abnormal  pigmentation.  This 
punctate  appearance,  or  microscopic  stippling,  was  confined  to  the 
extreme  periphery,  ceasing  gradually  as  one  approached  the  equator. 

The  patient  was  not  color-blind,  although  across  the  blind  inden- 
tations of  some  of  the  color  fields  certain  tints  were  not  detectible 
until  the  traveler  overlapped  the  white  fixation-spot.  Even  if  there 
had  been  central  color  blindness  for  these  colors,  I  do  not  think  the 
patient,  with  both  eyes  open,  would  have  failed  to  distinguish  the 
tints  accurately'  enough,  either  because  of  one  field  supplementing 
the  other,  or  by  the  unconscious  device  of  indirect  fixation,  so  that 
the  image  would  fall  on  some  retinal  tissue  still  normally  responsive 
to  the  stimulus.  It  is  interesting  to  note  that  in  approaching  the 
center  of  fixation,  the  red  and  blue  travelers  were  for  5°  or  10°  per- 
ceived as  pink,  or  spotted,  before  the  true  tint  was  detected.  Other 
parachromatisms  were  foixnd  in  charting  the  fields.  Of  especial  in- 
terest is  the  fact  of  the  little  island  of  preserved  blue-response  in  the 
southeast  portion  of  the  right  field,  separated  from  the  central  field 
by  10'  or  15°  of  space  insensitive  to  the  color.  Into  this  island  a 
sharp  angle  of  peninsular  red  extends. 

The  discovery  of  the  true  nature  of  the  foregoing  case,  of  course, 
moved  me  to  secure  examinations  of  this  patient's  relations,  and  I 
was  able  to  do  so  in  the  eases  of  two  brothers,  one  sister,  and  their 
mother.  In  one  brother,  and  in  the  mother,  inquiry,  refraction,  and 
ophthalmoscopic  examination  were  negative,  except  that  in  the  sis- 
ter, there  was  an  almost  indistinguishable  stippling  of  the  retinal 


RETINITIS   PIGMENTOSA. 


697 


periphery,  .similar  to  that  iu  her  sister,  but  less  distinct.  The  peri- 
meter, however,  showed  normal  fields.  The  pathologic  process  was 
either  incipient,  or  had  been  checked  prior  to  any  involvement  of  the 
distinctive  retinal  function— and  this  was  at  least  a  suggestive  fact 
to  be  borne  in  mind  in  the  future.  In  one  brother,  however,  I  had 
the  scientific  delight  of  finding  another  case  like  that  of  the  affected 
sister — a  typical  case  of  Avhat,  lacking  a  better  name,  we  must  at 
present  paradoxically  call  retinitis  pigmentosa,  without  the  charac- 
teristic pigment. 

Case  4809.— This  patient,  a  brother  of  the  patient  whose  case  I 
have  just  described,  is  a  strong,  healthy  business  man,  29  years  old, 
wlio,   with  the  exception  of  night  blindness,  had  never  suspected 


Case  4809 


\Jhttt 

Btuf 

/?erf 

Green 

Ycllonf 

'ormaUjr  bZinJ/i'cfd. 
Addionai  porf-ioji  o/'^cffc/d, 
blind  in fic.ticiif /or  w/tite aiul  colors,  "" 

anything  abnormal  as  regards  his  eyes  or  vision,  besides  his  ametro 
pic  error,  measuring 

R.  -  Hph.  0.25  —  Cyl.  1.2.-)  ax.  180°  =  20/30. 

L.  —  "  0.75—  "  1.50  "180°  =  20/30? 
He  had,  however,  to  bow  his  head  to  see  the  ground  or  floor  at 
night,  and  his  brothers  and  sisters,  as  well  as  himself,  had  been 
aware  that  for  ten  years  he  stumbled,  or  was  abnormally  undecided 
and  bothered  in  walking  at  night  or  in  dimly  lighted  rooms.  Even 
with  perfect  correcting  lenses,  it  is  noticed  that  his  20Tfoot  ambly- 
opia is  greater  than  the  sister,  although  his  visual  fields  are  far  less 
abnormal  and  limited.  He  had  the  same  stippling  as  the  sister,  at 
the  periphery  of  the  retina,  but  like  her,  there  was  not  a  pigment- 
cluster  or  line  so  large  as  the  smallest  piuhead  in  the  entire  fundus. 
As  in  the  sister's  case  the  vessels,  disc,  etc.,  were  not  abnormal. 
Both  being  blondes,  the  choroidal  vessels  were  somewhat  clearly 
visible.  I  show  you  the  fields  for  white  and  the  four  principal  colors, 
from  which  you  will  see  their  precise  delimitations. 

Your  own  scientific  and  dramatic  satisfaction  can  hardly  equal  that 
of  mine  in  learning  that,  although  the  father  of  these  children  was 
free  from  the  symptoms  of  tlie  disease  in  question,  his  father,  that 
is.  the  paternal  grandfather  of  the  two  patients,  had  all  his  life,  de- 
cided and  complete  night  blindness,  and  went  entii'ely  blind,  not 
probably  from  cataract,  at  the  age  of  70.     When  I  asked  the  mother 
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coueeruiug  the  .symptoms,  she  remembei's  that  her  husbaud\s  father 
had  to  bow  his  head  very  low,  when  in  doubt,  to  see  the  ground, 
stairs,  etc.  I  am  most  sorrj'  to  add,  that  this  man  is  now  dead,  and 
that  no  oculist  ever  examined  his  eyes.  Whether  his  disease  was 
with  or  without  the  characteristic  pigmentation,  must  remain  a  re- 
gretable  mystery.  Under  the  cix'cumstauces,  there  cannot  be  the 
slightest  doubt  that  it  was  one  or  the  other.  The  knowledge  would 
help  to  determine  two  important  questions,  that  relating  to  heredity, 
and  that  as  to  the  essential  identity  of  the  disease. 

I  regret  very  much  that  it  was  impossible  for  me  to 
measure  the  variation  of  central  and  peripheral  acuteness 
under  diminished  illumination.  Being  private  patients, 
their  good  will  was  exhausted  by  the  perimetric  examina- 
tions, and  I  judged  that  these  tests  were  of  far  more  impor- 
tance than  those  pertaining  to  the  intensity  of  the  retinal 
stimulation.  There  can  be  no  doubt  that,  as  in  all  such 
conditions,  the  law  of  greater  contraction  of  the  fields,  and 
lessened  acuity  would  have  followed  the  lowering  of  the 
illumination.  In  this  connection,  of  the  most  suggestive 
interest  is  the  case  of  Atwood  (Royal  Lond.  Oph.  Hos. 
Rep.,  1895),  in  which  with  normal  fields  for  full  illumina- 
tion, there  was  contraction  under  lowered  illumination.  I 
suspect,  however,  that  perfectly  normal  and  healthy  eyes 
might  exhibit  this  phenomenon  more  or  less.  It  would 
seem  to  be  a  logical  deduction  from  the  known  laws  of  light 
and  sensation.  If  this  is  true,  the  initial  stages  of  retinitis 
pigmentosa  without  pigmentation  might  naturally  exhibit 
a  disproportionately  greater  reduction,  both  in  acuity  and 
contraction. 

A  Brief  Review  of  the  Literature.* 

Nothing  better  illustrates  the  importance  of  a  proper 
definition  and  use  of  words,  than  that  pertaining  to  the 
words  hemeralopia  and  nyctalopia.  For  years  I  have  been 
advising  their  utter  disuse  on  account  of  the  confusion  sure 
to  result  if  each  writer  does  not  distinctly  state  what  he 
means  whenever  he  employs  them.  But  until  I  attempted 
to  collate  the  literature  on  this  subject,  I  never  suspected 
the  extent  of  misfortune  connected  with  the  term  "hem- 
eralopia." In  the  first  place,  and  in  any  case,  it  denotes 
but  a  symptom,  and  may  be  a  consequence  of  very  diverse 
and  manifold  causes  and  conditions.  The  same  author 
will  sometimes  use  it  in  the  most  contradictory  senses,  or 

*  I  am  under  obligations  to  my  friends.  Dr.  Wendell  Reber  and 
Dr.  W.  L.  Pyle,  of  Philadelphia,  for  valuable  and  kind  assistance  in 
collecting  the  reports  reviewed. 
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one  author  will  use  it  to  denote  one  symptom  or  disease, 
while  another  will  understand  the  reverse.  Nobody  de- 
fines the  word,  and  yet  by  the  reports  of  cases  one  finds  it 
to  mean  amblyopia,  night-blindness,  day-blindness,  pho- 
tophobia, and  a  multitude  of  other  symptoms.  One  finds 
that  it  may  be  caused  by  exposure  to  bright  light,  electric 
light,  snow,  etc.,  or  may  be  due  to  myopia,  or  to  any  form 
of  local  ocular  disease;  it  may  be  the  result  of  deprivation 
of  food,  or  the  consequence  of  a  hundred  systemic  di- 
seases; it  may  be  transient  and  curable,  functional  or  or- 
ganic, chronic  or  congenital;  it  may  be  anything  or  noth- 
ing. Great  is  hemeralopia  of  the  Germans !  I  have  never 
yet  found  anyone  who  could  define  the  word,  and  I  am 
quite  sure  it  is  beyond  the  power  of  the  finite  mind.  Let 
it  be  anathematized,  world  without  end! 

In  endeavoring  to  digest  the  literature,  I  have  been 
forced  to  exclude  several  classes  of  cases  as  not  like  those 
I  report.     These  cases  are  as  follows : 

1.  All  such  as  were  acute  or  functional,  whatever  may 
have  been  the  cause.  The  disease  of  my  patients  was 
chronic  and  perhaps  congenital.  With  such  cases  those 
have  no  analogy  which  were  plainly  due  to  a  temporary 
cause,  and  that  recovered  under  treatment  and  rest. 

2.  Diseases  due  to  light-traumatism,  such  as  from  over- 
exposure or  over -stimulation  by  bright  light,  snow,  etc. 

3.  Diseases  certainly  or  possibly  due  to  such  local  oc- 
ular affections,  as  malignant  myopia,  optic -nerve  disease, 
choroiditis,  retinitis,  xerosis  of  the  conjunctiva,  keratitis, 
etc.,  or  to  reflex  ocular  neuroses. 

4.  Affections  the  result  of  systemic  diseases,  as  e.g., 
anemia,  drug -intoxication,  fevers,  digestive  malfunction, 
deprivation  of  food,  etc. 

5.  Cases  in  which  the  reports  were  self-contradictory 
as,  for  example,  those  of  hereditary  congenital  night- 
blindness,  in  which  the  visual  fields  were  reported  "nor- 
mal." or  in  which  the  patient  saw  better  by  night  than  by 
day.  They  surely  had  no  pathology  at  all  like  that  of  my 
cases. 

I  have  also  been  forced  to  put  aside  cases  reported  as 
"hemeralopia,"  but  the  reports  of  which,  with  all  the  intel- 
lect and  sympathy  I  was  able  to  command,  were  utterly 
unintelligible  to  me.  It  is  possible  that  among  these  there 
may  have  been  some  belonging  to  the  same  class  as  my 
own.     But  were  it  so,  it  must  be  added,  that  the  omission 
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from  the  reports  of  the  all-important  light-fields  and  color- 
fields,  with  other  details,  must  make  any  use  of  or  deduc- 
tions from  them  quite  impossible.  I  may  also  add,  that 
many  writers  seemed  at  first  to  offer  tempting  riches,  but 
when  I  found  that  the  "hemeralope"  saw  better  by  night 
than  in  the  day,  that  he  had  central  scotomata,  that  there 
was  no  limitation  of  the  fields,  or,  n/irabile  dk-tu!  that  no 
ophthalmoscopic  examination  was  made,  plainly  nothing 
more  was  to  be  done. 

Most  of  the  text  books  have  none,  or  only  a  passing  al- 
lusion to  the  subject.  There  is  no  reference  to  it  in  Gow- 
ers,  Michel,  McNamara,  Roosa,  Carter  and  Frost,  Hart- 
ridge,  Wolf,  Jones,  Juler  or  Stellwag.  The  first  case  in 
point  of  time  that  I  have  been  able  to  find  of  this  disease 
upon  which  one  may  rely,  is  that  of  Vevvm(  Anna]  (Toe, 
1875,  p.  234 — published  also  in  Hocquard's  These,  y  The 
patient  was  a  soldier  of  21,  who  is  described  as  afflicted  with 
congenital  "hemeralopia."  This  instance  was  plainly  not 
so  pure  a  case  as  mine,  as  there  was  "a  single  oval  point  of 
pigment  along  a  vein"  in  the  upper  part  of  the  fun  Jus  of 
the  right  eye,  and  in  the  left  eye  "two  or  three  small 
grains  of  isolated  pigment,  stellate  in  shape.'  There  was 
said  to  be  great  limitation  of  the  field  (for  white),  but  no 
exact  perimetric  examinations  were  made,  a  fact  espec- 
ially regretable  as  to  colors.  "Integrity  of  the  color- 
sense"  is  reported.  There  is  also  no  evidence  that  the 
(difficult)  examination  of  the  periphery  of  the  retina  was- 
carried  out  with  the  ophthalmoscope  and  the  results  care- 
fully set  down.  The  man  died  soon  after  of  scarlet  fever^ 
and  the  great  value  of  the  otherwise  faulty  report  consists 
in  the  very  valuable  histologic  post  mortem  examination  of 
the  retinae. 

The  next  case  reported  is  that  of  Huidiez ;  his  article  is 
entitled  Beti  :ite  Pic/ nienf aire  sans  pigment  visilih  a  Vopli- 
ialnioscope,  (Ann.  iVoc,  1877,  p.  211).  The  patient  was  a 
girl  child  of  8,  afflicted  with  night-blindness  from  earliest 
infancy.  The  author  says  central  vision  was  good,  the 
fields  for  white  narrowed,  and  also  for  colors.  No  pig- 
ment existed  along  the  vessels,  but  there  were  traces  of 
slight  pigmentary  infiltration  at  the  periphery.  Here 
again  no  charts  of  the  fields,  even  for  white,  are  given. 

Alvarado,  in  an  article  entitled  Un  Caso  de  Retinitis 
pif/ntentaria  sin  jiif/inentation  de  la  Retina  visible  con  el 
ophtalmoscopia,  (Rev.   de  Cien.  Med.,  1882,  VIII,  p.  269,) 
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had  a  patient  who  was  a  healthy  laboring  man  of  32,   with 
gradual  unaccountable  loss  of  vision.     "  With  strong  bi- 
concave  lenses,    he    could   read   letters    No.    XL.   of   de 
Wecker's  scale  at  3^  meters."  With  one  eye  fixed  on  some 
small  object  on  the  wall,  he  could  not  see  small  bits  of  col- 
ored paper  passed  before  his  eyes  in  different  directions, 
except  at  a  very  few  centimeters  from  the  fixed  point.      If 
these  were  placed  in  front  of  the  eyes,  they  were  distin- 
guished though  with  some  difficulty,  this  being   less   so 
(mas  sensible)  when  he  tried  to  distinguish  light  and  dark 
shades.     With  oblique  vision,  at  the  posterior  pole  of  the 
crystalline,  was  seen  a  star-shaped  opacity,  of  7  branches 
in  the  left  eye,  and  6  in  the  right.     Proceeding  to  ophthal- 
moscopic examination,  I  was  astonished  to  find  the  fundus 
completely  clear  and  limpid,  without  the  slightest  trace  of 
obscurity  at  any  point  of  the  retina.     Thinking  I  had  made 
an  error  in  diagnosis,  I  re-examined  the  patient,  who  only 
confirmed  the  previous  history ;  with  the  ophthalmoscope 
nothing   was   found  beyond  a  fundus  of   intense  orange 
color,  the  pupil  standing  out  perfectly  white  with  well  de- 
fined borders,  the  vessels  standing  out  clearly,  the  retinal 
vessels,  especially  the  arteries,  being  quite  atrophied.  This 
last  did  not  indicate  anything,  since  the  patient  could  see, 
and  although  the  clear  outline  of  the  venae  vorticosae  might 
indicate  alterations  of  the  epithelium  of  the  choroid,  yet 
this  last  not  being  rare  in  perfectly  normal  eyes,  I  could 
only  arrive  at  the  diagnosis  of  pigmentary  retinitis,  minus 
one  of  its  principal  symptoms — pigmentation  of  the  retina 
visible  with   the  ophthalmoscope.     With  the  exception  of 
this  last,  no  other  characteristic  symptoms  were  lacking." 
The  entire  report  arouses  many  doubts  and  questions. 
The  crude  tests  of  the  field,  without  the  perimeter,  make 
us  pause,  the  existence  of  cataract  complicates,  and  yet, 
notwithstanding  this,  "the  fundus  completely  clear  and 
limpid  without  the  s.ightest  trace  of  obscurity  at  any  point 
of  the  retina,"  seems  an  impossibility,  and  makes  us  doubt 
any   accuracy  in  the  report;    the  failure  to  say  a  word 
about  night-blindness  makes  the  last  sentence  quoted  very 
indefinite,  to  say  the  least;  the  high  myopia  and  rough  in- 
definite diagnosis  of  the  same,  complicates  our  doubt  and 
heightens  our  skepticism;   and,  finally,  the  "fundus  of  in- 
tense orange  color"  makes  us  wonder  if  there  was  not  sys- 
temic leucocythemia  present.     On  the  whole,  I  tln'nk  we 
must  exclude  the  report,  as  being  of  any  value,  in  future 
statistics  and  investigations. 
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In  one  of  Darier's  cases  (Archiv.  d'opli.,  1887,  Vol.  7,  p. 
170,)  of  anomalous  retinitis  pigmentosa,  there  were  but 
few  typical  pigmentary  stars,  and  another  had  only  two  or 
three  small  black  points  along  the  vessels,  and  peculiar 
macular  changes.  One  other  of  his  cases,  that  of  a  boy 
of  18,  may  have  been  like  mine,  but  the  lack  of  the  all- 
necessary  fields  and  other  details,  as  well  as  the  general 
Indefiniteriess  of  the  report,  together  with  certain  retinal  and 
macular  changes  suggestive  of  a  different  disease,  make 
me  feel  very  doubtful  about  it.  It  cannot  be  too  strongly 
urged  that,  especially  in  these  incipient  cases,  if  they  may 
so  be  called,  there  need  not  be,  and  if  uncomplicated,  there 
should  not  be  any  great  retinal,  macular,  vascular,  or  disc- 
changes.  The  visual  field,  Darier  says,  was  reduced  to 
central  vision.  In  returning  from  school  in  winter,  the 
patient  had  great  difficulty  in  walking.  The  reports  lead 
one  to  infer  that  the  author  does  not  use  a  mydriatic,  and 
so  there  is  a  doubt  left  in  our  minds,  although  he  says  that  in 
no  part  of  the  periphery  were  there  any  pigmentary  spots. 
It  seems  from  the  pathology  of  the  disease,  that  were  the 
field  limited,  there  must  necessarily  be  the  ophthalmo- 
scopic showing  of  stippling  or  of  some  form  of  pigment 
infiltration.  As  to  this  case,  not  a  word  is  said  about 
night-blindness,  though  we  may  suppose  it  to  have  been 
present.  However,  when  we  find  another  observer  report- 
ing a  case  purporting  to  be  retinitis  pigmentosa  without 
pigment,  and  yet  in  which  the  patient  saw  better  by  night, 
our  skepticism  is  likely  to  become  dominant.  I  have  grave 
doubts  if  Darier's  case  belongs  to  the  class  under  discus- 
sion. 

Morton  [Transac.  Opli.  Soc.  U.  K-,  1893,  p.  147,)  has 
reported  two  cases,  evidently  like  those  I  have  described. 
Many  male  members  of  the  family  of  these  two  patients 
were  night-blind  for  several  generations.  No  abnormal 
pigmentations  of  the  fundi  was  found.  The  fields  were 
much  contracted  and  irregularly  so  for  white,  but  I  am 
sorry  the  color-fields  are  not  reported. 

Nettleship,  Tranmc.  Oph.  Soc,  U.  K.,  Vol.  V^I,  1887,  p. 
301,)  reports  four  cases  of  permanent  partial  night-blind- 
ness, with  unusual  ophthalmoscopic  changes.  These 
changes  were  of  two  types:  1.  Minute,  discrete,  opaque 
white  dots,  apparently  deposits  on  the  choroid  and  retina, 
separated  by  comparatively  wide  spaces  of  healthy  cho- 
roid.    The  spots  were  round  or  oblong,  not  glistening,  the 
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majority  free  from  pigment,  though  with  some  black  bor- 
dering. 2.  Irregular  distribution  of  pigmented  epithelium 
of  a  mottled  or  stippled  appearance,  but  not  of  the  reticu- 
lated patterns  of  retinitis  pigmentosa  Twilight  blindness 
had  always  existed  in  all.  It  is  to  be  noticed  that  in  one 
of  the  four  cases  there  was  no  contraction  of  the  field,  and 
no  mention  is  made  of  contraction  in  the  other  three  cases. 
Galezowski  ( Becherches  Oplitahnoscopiques,  1863,)  de- 
scribed a  case  with  typical  symptoms  in  which  the  pig- 
mentation was  characteristic,  but  less  in  amount  and  ex- 
tent than  usual. 

Hoch's  case(  A7m.  ]\1ovatsl>L  f.  Aug.  1875,  p.  58,)  was 
an  atypic  but  most  decidedly  pigmented  case,  and  that  of 
Magnus  and  Jacobson  ( thid.,  1888,  p.  202,)  was  the 
same.  In  the  latter,  the  intense  pigment- changes  are 
shown  in  a  chromo- lithographic  plate.  Germaix's  case 
(Ann.  (roc,  1893,  p.  276,)  occurred  in  a  child  of  11  during 
an  attack  of  variola,  but  without  ophthalmoscopic  exam- 
ination, and  is,  moreover,  evidently  not  to  be  included  in 
this  category.  In  Cowell's  case  ( Tran.'<.  Oph.  Soc, 
United  King.,  Vol.  2,  p.  58,)  sight  began  failing  at  14,  and 
there  was  at  the  time  of  examination  only  a  perception  of 
light.  "The  pigment  accumulations  were  much  fewer 
than  normal,  and  only  sparingly  stellate." 

Leber  (Ueber  anomale  Formen  der  Retinitis  Pigmen- 
tosa, Arclt.  Ophfhal.,  1871,  XVII.,  Abth.  1,  p.  314,)  makes 
his  class  2  consist  of  cases  of  "  Retinitis  Pigmentosa  mit 
typischen  Sehstorungmit  anomalen  Augenspiegelbefund," 
and  his  sub-class  A,  "die  wohlbekannte  retinitis  pigmen- 
tosa ohne  Pigment,"  which  through  many  intermediate 
forms  passes  into  the  typical.  Leber's  expression,  rcohJ- 
hehauitt,  well-known,  made  me  gasp  for  breath  at  first, 
until  I  came  later  to  the  sentence  wherein  he  says  that,  in 
the  ophthalmoscopic  examination  of  these  cases,  "  in  spite 
of  the  failure  of  the  pigment,  the  pigmentation  is  suffi- 
ciently characteristic  to  make  the  diagnosis  clear."  Cases 
without  the  characteristic  amount  of  pigmentation,  but 
with  decided  typical  pigmentation,  are  necessarily  not  of 
the  class  under  discussion.  This  quite  shuts  his  cases  but 
of  our  consideration,  and  when  we  find  given  no  perimetric 
charts,  no  records  of  amblyopia  or  ametropia,  no  specific 
data  of  night-blindness,  no  precise  statements  as  to  the 
amount  and  kind  of  pigment-deposits,  nor  of  other  oph- 
thalmoscopic findings,  we  are  compelled  to  omit  the  re- 
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ports  as  of  helpful  value  to  us.  Moreover,  of  the  three 
cases  to  which  he  vaguely  alludes,  without  the  mention  of 
the  typical  symptoms,  he  speaks  of  one  seeing  better  by 
night  than  by  day,  a  fact  that  absolutely  puts  it  out  of  our 
classification. 

Pettlesohn  (  Ciuti'alh.f.pm^i.  Auc/en.,  Bd.  XII,  p.  206,) 
quotes  Bonders  and  Schweigger  ('v.  Graefe's  ArcJt..  Vol. 
1,)  who  pointed  out,  even  so  early,  that  contracted  fields, 
night-blindness,  and  decline  of  the  central  visual  acuity 
could  exist  independent  of  pigment-change  in  the  retina 
and  claimed  that  the  two  affections  are  identical.  Bon- 
ders observed  that,  "according  to  his  idea,  the  pigment- 
changes  were  secondary  and  other  than  causative." 
Schweigger  describes  the  visual  failure  in  such  cases  to  an 
affection  more  of  the  percipient  than  of  the  conducting 
portion  of  the  visual  apparatus.  Leber  lays  stress  on  the 
fact  that  the  essential  character  of  the  affection  is  not  the 
pigment-change,  but  is  really  a  coincident  interstitial  hy- 
pertrophy of  the  retinal  elements.  But,  says  Pettlesohn, 
Leber's  cases,  as  observed  by  Schweigger,  may  belong  to 
the  so-called  cerebral  amauroses;  namely,  all  presented 
visual  failure  and  contracted  fields  even  in  earliest  child- 
hood. 

He  further  says  (and  this  was  in  1888),  "I  have  not  yet 
seen  a  case  reported  in  which  their  existed  coincidently  all 
the  classic  signs  of  ret.  pig.  without  a  pigmented  fundus." 
He  then  details  the  following  case  seen  in  Hirschberg's 
clinic : 

A  21 -year-old  lithographer  complained  that  for  two 
years  his  vision  had  been  rather  indistinct,  and  he  was 
never  sure  of  himself  after  dark.  Investigation  revealed 
that  a  30-year-old  cousin  was  similarly  affected,  although 
there  was  no  consanguinity.  The  patient's  sisters  had 
perfectly  good  eyes. 

0.  D.  —  2.S.  —  1'  CyJ.  ax.  180^  =  20120. 
O.  S.  —  4  >S.  —  2  CyJ.  ax.  180°  =  20/20. 

At  noonday,  with  good  illumination,  there  was  no  con- 
traction of  the  field,  although  with  diminished  illumination 
it  shrank  to  within  10  of  the  fixation -point.  There  was  no 
pigment  to  be  found  in  the  fundus,  or  if  any,  there  were 
only  the  smallest  flecks  to  be  seen  in  the  periphery.  Three 
years  later  the  patient  returned  for  change  of  glasses, 
when  the  fundus  was  found  studded  with  the  characteris- 
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tic  stellate  heapings  of  pigment,  and  even  with  perfect  il- 
lumination there  was  a  contraction  of  the  field.  Vision 
was  unchanged.  In  the  meantime  (between  1885  and 
1888)  two  younger  sisters  were  said  to  be  becoming  af- 
fected in  like  manner  although,  unfortunately,  could  not 
be  examined, 

Pettlesohn  says  in  conclusion:  "  We  can  now  positively 
state  what  has  long  been  thought  probable,  'that  retinitis 
pigmentosa  sine  pigment,'  is  identical  with,  and  is  only 
an  early  transitional  stage  of  typical  retinitis  pigmentosa." 

This  conclusion  seems  quite  convincing,  though  it  by  no 
means  proves  that  there  may  not  be  stationary  cases  of 
retinitis  pigmentosa  without  pigmentation.  My  patients 
seem  to  be  examples,  as  no  ingravescence  has  been  noted 
in  late  years. 

We  are  thus  limited  to  five  cases  upon  which  we  may 
rely  as  probably  like,  or  similar  to  my  own,  one  each  of 
Perrin  and  Huidiez  and  two  of  Morton  and  one  of  Pettle- 
sohn. It  must  not  be  forgotten,  however,  that  in  the  re- 
ports of  neither  case  are  given  some  highly  important  de- 
tails. No  fields  of  vision  for  colors  were  taken  by  any 
with  the  perimeter,  and  Morton  and  Pettlesohn  alone  give 
the  fields  for  white;  the  existence,  or  not,  of  central  am- 
blyopia is  often  not  stated;  the  refraction  is  not  specified, 
and  there  is  a  lingering  doubt  if  the  ophthalmoscopic  ex- 
aminations were  made  with  the  iris  paralyzed — a  prerequi- 
site of  accurate,  and  even  then  often  difficult,  examina- 
tion of  the  extreme  periphery  of  the  retina.  Moreover, 
in  Perrin's  case,  there  was  some  slight  pigmentation  and 
what  existed  was  charasteristic  of  the  common  retinitis 
pigmentosa.  It  will  be  noticed  that,  as  Leber  writing  in 
1871,  had  not  before  him  the  report  of  a  single  case  to  jus- 
tify his  "  wohlbekannte  retinitis  pigmentosa  ohne  Pig- 
ment," the  expression  according  to  his  own  contradiction, 
was  meaningless,  and  its  use  was  theoretically  devised  in 
the  interests  of  classification  and,  perhaps,  of  prophecy, 
certainly  not  of  history. 

Wells  (Diseases  offhv  Ejie,  p.  529,  Ed.  of  1883,)  alludes 
to  Schweigger  who,  he  says,  noticed  night-blindness  and 
contraction  of  the  field  (only  for  white  of  course)  "  before 
the  appearance  of  any  pigment  in  the  retina;  but  in  all 
cases  there  was  a  marked  contraction  of  the  retinal  arter- 
ies, whilst  the  older  brothers  and  sisters  had  retinitis  pig- 
mentosa.    He  also  observed  this,  in  some  rare  instances, 
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in  older  persons  (between  the  ages  of  40  and  50)  who  suf- 
fered from  all  the  symptoms  of  retinitis  pigmentosa,  e.  (j., 
"  hemeralopia  "  from  torpor  of  the  retina,  great  contrac- 
tion of  the  visual  field,  without  any  trace  of  pigmentation 
of  the  retina,  or  any  other  symptom  except  contraction  of 
the  arteries  and  paleness  of  the  disc.  In  similar  cases, 
von  Gra^fe  has  subsequently  found  a  deposit  of  pigment 
in  the  retina." 

I  have  been  unable  to  find  Schweigger's  printed  words  of 
a  date  prior  to  Wells,  but  in  Schweigger's  VorJesuiKjen, 
etc.,  (1890,  p.  143,)  there  is  an  allusion  to  the  histologic 
findings  of  certain  cases  which  "  ophthalmoscopically  gave 
no  indication  of  pigmentation."  Graefe  and  Saemisch 
(1877,  Band.  5,  Th.  5,  p.  641,)  say  that  the  pigment  in  ret- 
initis pigmentosa  "may  be  entirely  wanting,"  but  with 
"  fine  points  and  dots,  a  fine  brown  or  black  punctation 
upon  a  light  ground  at  times  pale  yellow,  more  rarely 
yellowish- white  spots  alternating  with  dark."  Swanzy 
says  the  pigment  is,  in  some  cases,  "  quite  absent;"  de 
Schweinitz,  that  cases  occur  with  "the  usual  subjective 
symptoms,  but  without  the  accumulation  of  pigment;" 
Fuchs  speaks  of  the  existence  of  cases  "without  pigment," 
and  "  not  necessarily  associated  with  the  presence  of  pig- 
ment;" Berry's  words  are,  "not  so  very  rare  to  find  no 
pigmentary  changes  of  the  characteristic  form."  Refer- 
ences to  the  subject  by  other  authors  are  still  more  vague 
or  uncertain,  and  are  hardly  worthy  of  quotation. 

As  to  Consanguinity,  Heredity,  Etc. 

In  my  cases  there  was  no  relationship  in  the  ancestors, 
so  far  back  as  I  could  learn;  not  even  the  grandparents 
were  cousins.  In  typical  retinitis  pigmentosa,  consanguin- 
ity, according  to  de  Wecker,  exists  in  33  per  cent.,  and 
Liebreich  says  the  percentage  may  be  as  high  as  50.  In 
Huideiz's  case,  the  maternal  grandparents  were  cousins, 
and  one  first  cousin  of  the  maternal  grandmother,  born  of 
first  cousins  and  aged  55,  was  congenitally  night-blind. 

My  cases  were  almost  surely  examples  of  heredity, 
and  in  the  typical  disease  it  is  estimated  to  exist  in  33  per 
cent. 

As  to  sex,  in  the  typical  disease,  about  70  per  cent,  of 
cases  are  males. 

A  small  proportion  of  patients  are  also  afflicted  with  deaf- 
ness. 
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I  may  observe  parenthetically,  that  in  both  of  my  pa- 
tients, there  is  a  peculiar  quivering  and  tremor  of  the  fin- 
gers when  the  hands  are  held  loosely  extended.  I  have 
never  seen  anything  like  it;  it  is  present  in  the  normal 
brother  and  sister,  is  most  intense  in  Case  4733,  somewhat 
less  so  in  the  man,  Case  4809.  I  do  not  know  that  it  has  any 
correlated  significance,  nor  what  is  its  cause.  All  are 
otherwise  healthy,  hard  working  people.  This  tremulous- 
ness,  the  mother  informs  me,  was  very  noticeable  in  her 
husband,  and  existed  all  his  life,  although  he  had  no  night- 
blindness.  In  the  case  of  the  girl,  (Case  4733,)  there  is 
also  the  slightest  possible  tremor  of  the  eye-ground  when 
she  is  tired,  or  has  been  subjected  to  long  examination. 
It  could  hardly  be  called  nystagmic  in  character. 

Pathology. 

In  the  typical  disease,  the  histo -pathology  is  well  under- 
stood. De  Wecker  calls  it  a  retinal  cirrhosis;  others  call 
it  a  sclerosis;  the  essential  process  consists  in  a  hyper- 
plasia of  the  cellular  tissue  of  the  pigment- layer  with  infil- 
tration of  its  own  pigment,  i.  e.,  of  that  of  its  epithelial 
layer.     Poncet's  report  in  Perrin's  case  was  as  follows: 

"The  equatorial   portion  of  the  retina  was  sown  with 
small  pigment  heaps,  the  principal  flecks  being  somewhat 
irregular,  between  which  was  a  general  pigmentation  more 
firm°      It  did  not  exist  along  the  vessels,  but  was  localized 
in  the  external  granular  layer.       The  reason  that  the  pig- 
mentation was  not  typical  or  stellate  is,  that  this  is  due  to 
the  fact  where  the  process  is  complete,  the  pigment  is  de- 
posited along  the  sheaths  of  the  vessels;  but  as  vessels  do 
not  exist  in   the  external  layer,   and,  as  in  this  case,  the 
pigment  did  not  pass  beyond  the  external  layer,  it  did  not 
take  the  stellate  form.       The  limitation  of  the  field  was  in 
direct  proportion  to  the  pathologic  pigment-change  of  the 
periphery.*    This  process  had  its  inception  in  the  poly- 
gonal layer  of  the  choroid."     In  Huidiez's  case  the  same 
result  was  found,  the  pigment  not  having  passed  beyond 
the  external  granular  layer  of  the  retina. 

In  the  articles  on  "Amblyopia"  and  "Amaurosis,"  in 
de  Wecker  and  Landolt's  Tmite  compkt,  Nuel  divides 
nyctamblyopia  into  two  classes,  the  congenital  or  hered- 
itary, and  the  acquired.  From  the  first  class  must  be  ex- 
cluded the  observations  made  in  preophthalmoscopic  days, 


708  RETINITIS    PIGMENTOSA. 

and  the  author  inclines  to  view  the  balance  as  cases  of 
retinite  pigment  a  ire  larvee,  either  stationary  or  progres- 
sive, different  cases  showing-  all  intermediate  stages  of 
nearly  absent  or  typical  pigmentation  up  to  the  character- 
teristic  retinitis  pigmentosa. 

Assuming,  then,  that  my  cases  were  pathologically 
and  essentially  of  the  same  nature  as  those  of  Perrin  and 
Huidiez,  we  have  as  the  nature  of  the  tissue-change  a  mor- 
bid cirrhotic  process  existing  in  the  pigment  layer  of  the 
retinal  periphery,  whereby  the  pigment  infiltrates  the  re- 
tina in  discrete  punctate  particles,  but  the  infiltration  is 
checked  at  the  external  granular  layer,  not,  however,  be- 
fore having  injured  the  retinal  structure  so  as  to  destroy 
its  functions  as  an  intermediate  of  light  sensation  and  color 
sensation.  At  this  point  the  discrete  pigment-infiltration 
becomes  ophthalmoscopically  visible  as  a  half  hidden 
punctate  stippling.  If  the  infiltration-process  proceeds  to 
its  full  extent,  the  pigment  becomes  heaped  in  large  moss- 
like masses,  and  extends  along  the  course  of  the  obliter- 
ated capillaries,  giving  the  typical  picture  of  the  completed 
and  characteristic  retinitis  pigmentosa. 

What  starts  the  morbid  process  into  existence,  whether 
it  is  congenital  or  not,  what  checks  it,  if  it  is  checked,  what 
is  its  rate  of  progress,  if  progressive — these  are  questions 
that  remain  to  be  answered.  Therapeutics  is  also  incon- 
ceivable. It  should  be  added,  that  we  may  feel  absolutely 
assured  that  the  morbid  process  is  not  confined  to  the  ret- 
inal periphery;  the  limitations  and  irregularities  of  the 
color- fields  of  my  cases  clearly  demonstrate  that  the  whole 
retina  is  affected,  and  as  my  charts  show,  irregularly  so. 
The  limitations  are  relatively  not  concentric.  But  the  mi- 
croscope as  yet  fails  to  tell  us  of  the  infinitely  small  local 
changes  that  interfere  with  the  responses  to  certain  colors, 
permit  them  to  others,  while  still  not  too  extensive  to  pre- 
vent the  general  reaction  to  white.  The  indication  is,  that 
color-response  is  interfered  with  by  a  slighter  degree  of 
the  infiltration-process  than  that  occurring  at  the  periph- 
ery, and  one  that  so  far  has  escaped  the  microscope.  The 
explanation  of  color- sensation  may  result  from  a  closer 
attention  by  the  microscopist  to  the  difference  in  tissue 
change  between  the  periphery  and  the  central  part  of  the 
field,  both  in  these  cases  and  in  normal  retinae.  More  mi- 
croscope and  less  theory,  might  lessen  the  work  of  the  eter- 
nal theory-makers  as  to  the  nature  of  color-reactions. 
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It  is  evolutionally  of  interest  to  suggest  that  the  mechan- 
ism of  normal  reaction  to  certain  colors  has  developed  later 
in  the  biologic  process,  and  that  the  peripheral  reaction 
was  estabhshed  subsequent  to  the  central;  hence,  accord- 
ing to  well  known  atavistic  laws,  the  more  unstable  later 
acquirement  of  certain  color-reactions,  and  of  all  sensa- 
tion at  the  periphery  of  the  retina,  are  the  first  or  more 
frequent  to  fail  in  congenital  exceptions,  and  in  acquired 
diseases.  A  proof  of  this  is  the  very  fact  of  the  differences 
in  extent  of  the  normal  color- fields,  the  greater  amount 
and  the  more  constant  of  the  colors  having  relatively  the 
more  extended  retinal  reactions,  white,  of  course,  exceed- 
ing all. 

Not  to  wander  too  far  afield,  and  into  glimpsed  by-paths, 
I  have  a  fancy  that  these  five  cases  illustrate  a  phase  or 
grade  of  disease,  of  which  the  albinotic  eye  is  an  extreme 
type.  It  would  be  almost  if  not  absolutely  impossible  to 
prove,  but  I  wonder  if  the  albino  has  not  greatly  contracted 
fields,  and  if  the  nystagmus  is  not  a  device,  partly  to  find  a 
less  exhausted  and  more  sensitive  portion  of  the  retina,  but 
also  by  this  means  to  get  images  of  lateral  objects  on  the 
central  and  reacting  portion  of  the  retina,  without  motion 
of  the  head.  Of  significance  is  the  fact,  that  the  nystag- 
mic movements  are  lateral,  not  vertical.  However  this 
may  be,  it  is  highly  desirable  that  there  should  be  a  scien- 
tific study  of  the  chromogenesis  of  normal  and  pathologic 
pigmentation,  including  perhaps,  therapeutics.  Some 
one,  let  us  hope,  will  some  day  learn  the  cause  and,  hence, 
the  prophylaxis  and  cure  of  albinism— and  what  a  bene- 
factor he  will  be! 

Returning  to  our  subject,  I  would  conclude  by  a  sug- 
gestion that  these  cases  of  non -pigmented,  peripheral  ret- 
inal atrophy  are  possibly  more  numerous  than  we  suspect. 
Both  of  my  cases  had  passed  through  the  unsuspecting 
hands  of  other  good  ocuHsts — and  with  no  discredit  to 
them,  surely.  Argon  was  discovered  only  a  year  or  two 
ago.  Habit  and  a  sensitive  nervous  organization  enable 
such  patients  to  circumvent  and  compensate  for  their  par- 
tial night-bhndness,  at  least  to  forget  it,  and  unless  the 
oculist  draws  them  out  by  questioning,  they  would  not 
volunteer  the  recital  of  the  subjective  symptoms.  The 
perimeter  alone  tells  of  the  objective  symptom,  and  on  a 
busy  day  the  making  of  ten  perimetric  charts  of  one  pa- 
tient, is  a  task  we  are  none  too  anxious  tojundertake. 
I  would  finally  suggest: 
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1.  Inquire  of  every  office  patient,  if  he  sees  as  well  at 
night  as  other  people;  watch  for  the  "bowed-head  sign." 

2.  Test  every  patient  (it  takes  but  an  instant)  with  fin- 
ger movements  at  90  degrees  to  the  patient's  temporal  sides. 

3.  In  doubt,  test  the  extent  of  the  field  at  least  for 
white,  with  the  perimeter. 

4.  If  there  is  a  narrowed  field,  carefully  examine  (un- 
der mydriasis)  the  periphery  of  the  retina,  as  to  its  pig- 
mentation. 

5.  If  a  case  is  found,  report  it,  and  besides  the  usual 
history  and  data,  give  also  carefully  made  perimetric  charts 
for  white  and  the  four  principal  colors;  record  also,  the 
central  acuity  of  form,  and  the  exact  (mydriatic)  error  of 
refraction. 

The  important  facts  to  determine,  are: 

(  a  )  Is  the  disease  progressive? 

(h)  If  so,  is  it  the  incipient  stage  of  what  later  becomes 
typical  retintitis  pigmentosa?  Typical  cases  in  brothers 
and  sisters,  or  inherited  from  an  ancestor  with  the  typical 
disease,  would  greatly  help  to  determine  this. 

(c)  What  is  the  pathology  of  the  abnormal  color-fields? 

(d)  What  is  the  etiology  of  the  disease? 


HEMORRHAGIC  GLAUCOMA— REPORT  OF  A  CASE, 
WITH  MICRO-PHOTOGRAPHS. 
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THE  CHILDRENS'  HOME,  MEMPHIS,  TENN. 

Illustrated. 

On  May  llth,  189G,  Mrs.  T.  B.,  aged  62,  consulted  me  in  regard  to 
poor  vision  i^  her  left  eye.  A  montli  before  I  saw  her  she  had  a 
spell  of  vertigo,  and  momentary  blindness.  On  recovery  she 
noticed  that  the  vision  of  0.  S.  was  poor,  and  she  thought  it  had 
become  worse  since  then.  There  was  no  pain  or  redness.  The 
pupils  were  of  equal  and  normal  size,  and  acted  well,  the  left  one  a 
little  sluggishly.  Consensual  action  was  preserved.  She  had  been 
treated  for  chronic  indigestion  and  for  gall  stones,  but  when  I  saw 
her,  was  well. 

I  found  0.  D.  normal,  and  vision  eqvxal  to  20-30. 

In  0.  S.  I  foimd  the  vision  reduced  to  counting  fingers  at  three 
feet.  The  ophthalmoscope  showed  a  swollen  nerve,  and  the  typi- 
cal picture  of  hemorrhagic  retinitis.  There  were  the  flame-shaped 
hemorrhages  all  over  the  eye  ground,  none  of  which  were  very  large. 
The  vessels  were  tortuous.  The  only  peculiarity  I  noticed  was  the 
arrangement  of  the  hemorrhages  in  the  macular  region.  They  ra- 
diated from  the  macula  exactly  as  the  exudation  deposits  do  iu  a 
typical  case  of  retinitis  albuminiirica. 

I  could  find  no  gross  vascular  disease,  nor  any  cardiac  lesion.  The 
urine  had  a  sp.  gr.  of  1020,  contained  a  little  albumen  and  a  very 
few  narrow  granular  casts. 

I  gaye  a  bad  prognosis  for  sight,  and  cautioned  her  to  be  careful 
of  the  condition  of  her  digestive  apparatus,  to  keep  her  bowels 
open,  to  avoid  worry,  excitement  and  exertion,  and  explained  to  her 
the  possible  bad  outlook,  not  only  for  her  eye,  but  for  her  general 
health.  I  further  informed  her  family  physician  of  the  condition  of 
her  urine  and  the  nature  of  the  eye  trouble,  that  he  might  add  his- 
influence  to  have  her  take  proper  care  of  herself. 

On  the  6th  of  June  she  returned,  saying  her  eye  had  l)een  red 
and  painful  for  five  or  six  days.  I  found  a  sub-conjunctival  hemor- 
rhage in  the  left  eye,  the  ball  injected,  pupil  a  little  dilated  and 
fixed,  vision  equal  to  counting  fingers  at  two  feet,  and  tension  +  1. 
There  was  no  change  in  the  condition  of  the  eye  ground. 
4 
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I  gave  her  eserin,  1  grain  to  the  ounce,  and  advised  moist  heat  as 
a  local  application.  Two  days  later  I  found  the  eye  still  painful, 
cornea  a  little  anesthetic,  and  tension  elevated.  Leeching  relieved 
her  symptoms,  and  the  puncture  in  the  skin  was  soon  surrounded 
by  a  circle  of  effused  blood.  For  a  month  the  eye  remained  in 
pretty  much  the  same  condition.  Eserin,  pilocarpin,  leeches  and 
heat  added  to  her  comfort,  biit  without  some  such  means  the  pain 
was  quite  severe.  The  iris  became  hypersemic,  but  never  inflamed. 

On  the  12th  of  July,  the  symptoms  growing  steadily  worse,  I  made 
an  upward  iridectomy  under  cocain.  There  was  free  hemorrhage 
from  the  cut  iris,  and  the  operation  was  followed  by  the  most  in- 
tense pain,  such  as  I  have  seen  but  very  few  times  after  this  opera- 
tion. Moist  heat  and  morphia  rendered  her  more  comfortable,  and 
the  bleeding  ceased.  The  eye  did  nicely,  except  for  a  slight  entan- 
glement of  the  inner  pillar  of  the  coloboma,  and  two  weeks  after 
the  operation  I  noted  no  pain,  the  anterior  chamber  clear,  a  good 
coloboma,  and  the  ball  whitening  under  the  influence  of  eserin. 
This  lasted  till  August  8th,  nearly  a  month  after  the  iridectomy, 
when  I  was  called  to  her  to  find  her  in  considerable  pain.  Leeches 
relieved  her,  but  the  next  day  the  pain  was  worse,  and  there  was  a 
fresh  hemorrhage  into  the  anterior  chamber.  The  pain  could  not 
be  relieved  and  as  the  suffering,  combined  with  the  intensely  warm 
weather  was  depressing  the  lady  very  much,  I  advised  enucleation, 
which  was  readily  agreed  to.  On  the  11th  of  August  I  removed  the 
eye  under  chloroform,  choosing  that  anesthetic  on  account  of  the 
condition  of  the  kidneys.  I  did  not  dress  the  eye  till  I  was  satis- 
fied that  all  bleeding  had  ceased,  when  I  applied  a  compress  and 
roller  bandage.  On  reaching  my  office  I  was  met  with  a  telephone 
message  to  return  to  the  house  at  once,  and  there  I  found  her,  re- 
covered from  the  anesthetic,  in  great  pain,  the  dressings  saturated 
with  blood,  which  was  dripping  from  them  down  her  cheek  and  on 
to  the  bed.  On  removing  the  dressings  I  found  the  orbital  tissues 
infiltrated  with  blood,  the  lids  blue  and  much  swollen,  and  some 
blood  coming  from  the  socket.  I  could  not  separate  the  lids  enough 
to  find  the  bleeding  point,  so  that  I  had  to  rely  on  pressure,  which 
soon  stopped  the  bleeding.  Convalescence  was  quite  protracted, 
and  for  some  weeks  there  was  numbness  over  the  distribution  of  the 
infra-orbital  nerve.  The  blood  was  slowly  absorbed,  the  numbness 
disappeared,  and  on  the  12th  of  September  I  dismissed  her  with  a 
very  respectable  socket.  The  urine,  under  the  infiuence  of  diluents, 
had  fallen  to^sp.  gr.  1009,  and  I  could  find  no  albumin  or  casts. 

I  have  seen  this  lady  at  intervals,  and  she  has  never  had  any 
trouble  with'the  right  eye,  and  her  general  health  is  unusually  good. 
The  socket  becomes  irritated  when  she  attempts  to  use  an  artificial 
eye. 

The  eye  was  hardened  in  5  per  cent,  formol,  bisected 
equatorially,  stained  in  borax-carmine,  imbedded  in  par- 
affin, cut  and  mounted  in  balsam. 

On  looking  over  the  sections  I  was  first  struck  with  the  freedom 
from  degeneration.  All  the  tissues  stained  clearly,  with  the  single 
exception  that  in  one  section  the  nuclei  of  the  muscular  coat  of  the 
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central  ai-tery  of  the  retina  did  not  show  very  distictly.  There  was 
no  degeneration,  however. 

The  cornea  was  intact.  The  healed  tract  of  the  iridectomy  wound 
could  be  seen  with  high  power  (Fig.  1),  but  otherwise  the  membrane 
was  normal. 

The  sclera  was  thinned  a  little.  The  iris  was  also  a  little  thinned, 
but  all  its  elements  took  the  stain  well  and  showed  no  evidence  of 
degeneration.  The  vessels  were  closely  studied,  and  no  change 
could  be  detected. 

The  angle  of  the  anterior  chamber  was  occluded  (Fig.  2.)  by  ad- 


Fig.  1.  The  angle  of  the  anterior  chamber  showing  the  stump  of 
the  iris  after  iridectomy  (a),  and  occlusion  of  Fontana's  spaces 
and  the  canal  of  Schlemm. 

hesion  of  the  root  of  the  iris  to  the  cornea  for  1  mm.  beyond  its 
normal  attachment.  Fontana's  spaces  were  accordingly  oblite- 
rated, and  the  canal  of  Schlemm  could  with  difficulty  be  made  out. 

The  ciliary  muscle  was  attenuated,  but  the  ciliary  body  was  other- 
wise in  good  condition.  In  several  places  the  vessels  were  well 
seen,  and  no  traces  of  degeneration  of  their  coats  or  dilatation,  or 
hemorrhage  were  appreciable.     The  choroid  was  also  healthy. 

It  was  in  the  retina  that  almost  all  the  pathological  interest  cen- 
tered. The  changes  here,  with  one  exception,  were  confined  to  the 
nerve  fiber  layer,  and  consisted  in  aneurisms,  dilatation  of  the 
arteries  (Fig.  3),  venous  engorgement,  and  hemorrhagic  effusions 
into  this  layer. 

Repeated  careful  study  of  many  sections  failed  to  show  any  de- 
generation or  inflammation  of  the  vascular  coats.  The  aneurismal 
sacs  were,  in  the  main,  empty,  while  the  veins  and  undilatated  ar- 
teries were  full  of  blood.     What   was   seen   ophthalmoscopically  as 


714 


HEMORRHAGIC  GLAUCOMA. 


retinal  hemorrhages,  showed  microscopically  as  hemorrhagic  infil- 
tration of  the  nerve  fiber  layer.  The  only  change  in  a  deeper  layer 
was  one  spot,  where  a  clot,  attached  to  the  retina,  separated  it  from 
the  choroid.  These  retinal  changes  were  strictly  back  of  the  equa- 
tor, and  more  numerous  near  the  nerv^e,  corresponding  to  the  oph- 
thalmoscopic picture  of  the  disease.  From  the  equator  to  the  ora 
serrata  the  vessels  were  normal.  The  disc  was  cupped  to  a  moderate 
extent  (Fig.  4).  The  central  artery  of  the  retina  was  dilated,  but 
its  coats  were  othei'wise  healthy. 

Microscopically,  aneurismal  dilatations  showed  very  well,  as  is 
shown  in  the  accompanying  figure  (Fig.  5). 

In  order  that  I  might  fullj'  appreciate  the  changes  manifested,  I 
availed  myself  of  the  assistance  of  Dr.  Wm.  Krauss,  a  most  competent 
microscopist  of  this  city,  in  the  study  of  my  sections,  and  I  wish  to 
express  my  thanks  to  him  for  his  kindness. 


Fig.  2.     The  augle  of    the    anterior  chamber  showing  occlusion  of 
Fontaua's  spaces  and  the  canal  of  Schlemm. 

Hemorrhagic  glaucoma  must  be  recognized  as  a  distinct 
disease,  rather  than  as  a  form  of  glaucoma.  Especially 
should  it  be  distinguished  from  hemorrhage  into  a  glau- 
comatous eye.  "It  is  characterized  by  an  attack  resem- 
bling acute  or  sub-acute  glaucoma  taking  place  at  an  in- 
terval of  weeks,  or  even  many  months  after  an  intra- 
ocular hemorrhage,  which  is  usually  dependent  upon  the 
degenerated  condition  of  the  vascular  system,  due  possibly 
to  senility,  or  maybe  in  association  with  albuminuria" 
(Stirling) .     Valude  and  Dubief  also  lay  stress  on  the  point 
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that  this  is  a  disease  which  commences  by  intra-ocular 
(retinal)  hemorrhages.  It  is  always  then  preceded  by 
hemorrhagic  retinitis.  The  opposite  does  not  hold  true, 
for  we  all  see  many  cases  in  which  the  retinal  hemorrhages 
constitute  the  whole  disease,  sight  being  usually  lost,  it  is 
true,  but  there  is  never  any  pain,  hypertonus,  or  other 
phenomena  of  glaucoma.  We  are  not  yet  able  to  say  just 
which  cases  will  develop  glaucoma,  or  why  it  appears 
when  it  does  come,  but  the  possibility  should  be  borne  in 
mind  when  giving  a  prognosis  in  a  case  of  hemorrhagic 
retinitis.  Bourgon  describes  the  history  of  these  cases  in 
two  periods : 

(1)  A  hemorrhagic  period. 

(2)  A  period  of  confirmed  glaucoma. 

This  division  will  not  only  be  found  convenient  from  a 


Fig'.  3.     The  coats  of  the  eye,  between  the  equator  and  the  optic 
nerve,  showing  aueurismal  dilatation  of  retinal  vessels  at  X. 

pathological  point  of  view,  but  a  study  of  my  own  and 
other  reported  cases  shows  that  this  division  is  of  great 
clinical  importance.  Noyes  also  calls  attention  to  the  fact 
that  the  hemorrhage  is  the  occasion  of  the  outbreak  of  the 
acute  symptoms.  In  arriving  at  a  diagnosis  when  opaci- 
ties of  the  media  prevent  a  study  of  the  eye  ground,  a 
point  of  considerable  diagnostic  value,  emphasized  by 
Noyes,  is  that  the  loss  of  sight  precedes  the  more  char- 
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acteristically  glaucomatous  symptoms.  This  affection, 
then,  differs  from  ordinary  glaucoma  in  that  the  latter  is  a 
local  affection,  or  at  least  not  dependent  on  gross  lesions 
elsewhere,  while  the  former  is  retinal  and  dependent  on 
circulatory  degeneration  (Valude  and  Dubief). 

This  affection,  even  more  than  ordinary  glaucoma,  man- 
ifests itself  late  in  life.  Of  14  reported  cases  at  my  com- 
mand, where  the  age  was  given,  I  find  it — 

Between  40  and  50 -     2. 

Between  50  and  60 -4. 

Between  60  and  70     ------     5. 

Between  70  and  80 -     2. 

Over  80 1. 

It  may  occur  in  apparently  healthy  persons  at  as  early 
an  age  as  26  (Weinbaum),  though   this  is  certainly  very 


Fig.  4.     The  optic  uerve  entrauee,  showing  the  glaucomatous  cup. 
the  central  artery  of  the  retina  (a),  and  "vacuoles"  (h  b). 

rare.  Indeed,  it  is  a  rare  disease,  at  any  age.  Bourgon 
saw  it  once  in  over  6,000  cases;  Stirling  estimates  it  as  1 
in  5,000;  Risley  saw  it  4  times  in  20,000  eye  cases.  For- 
tunately, it  usually  affects  one  eye  (Noyes),  though  in- 
stances are  not  lacking  where  both  were  affected  (Oliver). 
Risley  found  it  binocular  4  times  in  20  cases. 
Ocular  Pathology. 
In  studying  the  pathology  of  eyes  affected  with  this  dis- 
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ease,  we  find  certain  structures  of  the  organ  constantly 
affected,  and  others  only  occasionally. 

Cornea. — There  is  no  corneal  lesion  demonstrable  after 
death  with  any  degree  of  frequency  in  these  cases.  In 
one  case  Weeks  found  a  pigmentation  of  all  the  cornea 
except  the  periphery,  dependent  on  a  deposit  in  the  sub- 
stantia propria,  and  Alt's  case  showed  "glass  warts"  on 
the  periphery  of  Descemet's  membrane.  With  these  ex- 
ceptions I  find  no  mention  of  any  change  in  the  cornea 
except  the  steamy  look  common  to  all  glaucoma.  Many 
explanations  are  offered  for  this,  it  being  usually  put  down 
as  edema,  but  I  have  never  seen  in  print  the  one  which 


Fig.  5.     The  po.sterior  half  of  the  ball,   showing  aueuri.smal  dilata- 
tion at  X  and  X. 

appears  to  me  to  be  correct.  If  you  take  the  eye  of  an 
animal  after  it  has  been  removed  and  hold  it  between  a 
finger  and  thumb,  you  can  by  pressure  make  the  intra- 
ocular tension  as  great  as  you  please,  and  you  will  notice 
that  as  you  increase  the  intra-ocular  tension  in  this  way 
the  cornea  takes  on  this  steamy  look,  passing  to  a  pro- 
nounced opacity,  and  clearing  up  perfectly  when  the 
pressure  is  removed.  Recalling  that  the  cornea  is  made 
up  of  superimposed  layers,  after  the  order  of  a  lattice- 
work, and  that  the  transparency  of  the  cornea  depends 
on  the  physical  relation  which  these  layers  bear  to  each 
other,  it  is  easy  to  see  how  a  disturbance  of  this  relation 
will  destroy  the  transparency  of  the  membrane.     This  is 
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certainly  what  happens  in  the  enucleated  eye,  edema  be- 
ing clearly  out  of  the  question,  and  to  my  mind  it  is  the 
explanation  of  the  corneal  changes  in  glaucoma. 

I  wish  to  say  that  this  idea  is  not  original  with  me.  I 
am  indebted  for  it  and  many  beautiful  demonstrations  of  it 
to  Dr.  S.  Levis  Ziegler,  of  Philadelphia.  I  am  not  aware 
that  Dr,  Ziegler  has  ever  published  it. 

Filtration  Angle  and  Anterior  Filtration  Spaces. — In 
the  majority  of  instances  these  will  be  found  closed,  though 
they  may  be  open  (Stirling,  de  Schweinitz,  Weinbaum, 
Oliver).  Valude  and  Dubief  found  them  closed  in  some 
of  their  specimens  and  not  in  others,  and  think  it  is  a  re- 
sult and  not  a  cause.  They  may  not  be  closed,  but  so 
choked  with  debris  as  to  seriously  impair  their  function 
(Oliver) .  At  any  rate  inflammatory  products  (Birnbacher 
and  Czermak),  and  sometimes  hemorrhages  (Norris),  are 
found  around  the  canal  of  Schlemm. 

Iris  and  Ciliari/  Bod>/. — Changes  are  found  here  quite 
similar  to  those  found  in  the  choroid,  and  these  structures 
are  a  little  more  prone  than  that  membrane  to  be  involved 
(Valude  and  Dubief).  The  vessels  maybe  sclerosed,  rup- 
tured, or  the  seat  of  hyaline  degeneration  (Stirling)  ;  there 
may  be  inflammatory  infiltration  (Valude  and  Dubief), 
posterior  synechia  (Alt)  (a  tendency  to  iritis  has  been 
several  times  noted),  ciliary  engorgement  (Oliver,  Alt), 
and  even  hemorrhage  into  the  ciliary  body  (Oliver).  The 
iris  may  be  atrophic  (de  Schweinitz,  Alt),  as  may  the 
ciliary  body  (Alt).  My  specimens  show  that  the  iris  and 
ciliary  body  may  share  the  immunity  which  the  rest  of  the 
uvea  enjoys.  » 

Choroid. — I  have  just  said  that  this  membrane  may  be 
normal.  The  changes  met  with  here  are  very  variable,  and 
are,  in  general,  exactly  what  were  mentioned  as  being  found 
in  the  iris  and  ciliary  body.  Venous  engorgement  is  the 
most  frequent jphange  (Valude  and  Dubief,  Randolph,  Alt) , 
though  this  may  be  confined  to  the  anterior  segment,  with 
phlebitis  and  stenosis  of  the  veins  as  a  secondary  change 
(Birnbacher  and  Czermak). 

Retina. — The  retina  is  the  structure  which  is  constantly 
found  the  seat  of  changes,  since  it  is  the  changes  here 
that  set  up  the  disease  and  give  it  its  identity.  Vascular 
degeneration  is  almost  constant,  that  is,  sclerosis  and  hya- 
line degeneration  (Stirling,  Valude  aud  Dubief).  Less 
constant  than  these  changes,  but  second  to  them  in  point 
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of  frequency,  are  retinal  "vacuoles"  (Valude  and  Dubief), 
which  are  either  dilated  vessels  or  cavities  left  after  ab- 
sorption of  hemorrhages.  These  are  more  numerous  near 
the  disc,  and  in  my  sections  are  beautifully  shown  in  this 
locality.  Alt  found  hemorrhages  all  through  the  retina, 
clear  to  the  ora  f-ermta,  which  is  unusual,  and  microscopic- 
ally the  retina  in  his  case  shows  what  Iw^anoff  terms  cys- 
toid  degeneration,  due  to  former  hemorrhages.  To  illus- 
trate the  frequency  of  the  vascular  alterations,  Edmunds 
and  Bailey  found  them  in  16  out  of  17  eyes,  with  inflam- 
matory deposits  along  the  veins.  Randolph  noted  degen- 
eration of  the  muscular  coat  of  the  central  artery  of  the 
retina.  DobroM^sky  and  Oliver  found  perivasculitis.  Nor- 
ris  found  hemorrhages  in  a  recent  case  with  sclerosed 
vessels,  and  Weinbaum  and  Alt  found  pronounced  venous 
thrombosis.  There  may  be  also  dilatation  of  the  vessels, 
aneurismal  or  general,  and  deep  hemorrhages  (Oliver,  de 
Schweinitz,  Alt),  though  the  hemorrhages  are  usually  in 
the  nerve  fiber  layer.  Weinbaum's  case  was  peculiar. 
A  large  thrombus,  f  mm.  long,  occluded  the  central  vein 
1^  mm.  behind  the  lamina  cribrosa,  with  no  other  changes 
in  the  retinal  vessels,  and  cystoid  degeneration  of  the  pars 
ciliaris  retime.  He  is  not  certain  whether  these  changes 
or  the  glaucoma  were  primary.  Alt's  case  showed  cir- 
cumscribed hemorrhagic  retinal  detachment,  as  was  seen 
in  my  own,  endarteritis  and  pigment  degeneration  of  the 
walls  of  the  smaller  vessels. 

Optic  Xerve  and  Posterior  Filtration  Channels.— The 
changes  in  the  vessels  have  been  described  and  the  occur- 
rence of  hemorrhage  is  sometimes  noted  (Oliver).  In  ad- 
dition to  these,  the  nerve  itself  partakes  of  the  classical 
glaucomatous  change,  the  cup.  This  has  been  noticed  in 
many  specimens,  and  seems  to  be  a  fairly  if  not  absolutely 
constant  lesion.  The  posterior  filtration  channels,  like  the 
anterior,  are  sometimes  found  occluded  (Valude  and  De- 
bief ) . 

Vitreous. — The  only  mention  of  any  change  in  the  vit- 
reous is  by  Alt,  who  found  it  to  contain  blood,  "especially 
in  its  outer  portions,  and  near  the  macida  lutea.'" 

General  Pathology. 

Accompanying  these  local  changes  general  arterio- scle- 
rosis is  almost  constant.  Risley  found  it  in  his  three  cases. 


720  HEMORRHAGIC  GLAUCOMA. 

Valude  and  Dubief  noted  its  presence.  Fuchs  finds  it 
either  as  a  part  of  general  senile  changes  or  as  a  separate 
condition.  Kollock  calls  attention  to  albuminuria,  and 
considering  the  close  relation  between  the  chronic  intersti- 
tial form  of  nephritis  and  arterio-sclerosis,  I  am  inclined 
to  believe  that  the  former  condition  will  be  found  in  many 
cases.  It  was  present  in  my  own,  and  I  have  noted  it  in 
cases  of  hemorrhagic  retinitis,  which  have,  so  far,  failed 
to  show  glaucomatous  symptoms.  The  uric  acid  diathesis 
has  also  been  called  on  to  shoulder  some  of  the  blame 
(Suker). 

Pathogenesis 

We  are  not  here  confronted  with  the  difficulties  or  mul- 
titude of  theories  which  surround  the  question  of  the 
etiology  of  ordinary  glaucoma.  Most  observers  agree  that 
the  distinctive  retinal  origin  of  this  form  stamps  it  with 
individuality,  differing  in  this  particular,  according  to 
Poncet,  from  ordinary  glaucoma,  which  is  of  uveal  origin 
(Valude  and  Dubief),  though  Dunn  holds  that  it  may  fol- 
low uveal  as  well  as  retinal  hemorrhage. 

It  must  be  said  that  Treacher  Collins  thinks  there  is  an 
analogy  between  this  and  primary  glaucoma,  and  that 
both  the  hemorrhages  and  the  hypertonus  are  the  common 
results  of  some  unknown  factor.  To  this  view  no  others 
subscribe,  except  Alt,  who  thinks  "  the  cause  can  only  lie 
in  a  peculiar  previous  condition  of  such  eyes  when  attacked 
by  retinal  hemorrhages."  Valude  and  Dubief  are  quite 
positive  in  their  conclusions,  and  think  that  the  glaucom- 
atous symptoms  are  due  to  mechanical  obstruction  of  the 
whole  ocular  circulatory  apparatus.  They  find  in  the 
arterial  degeneration  a  considerable  impediment  to  the 
circulation,  with  consequent  slowing  of  the  venous  current, 
dilatation  of  the  veins  and  thrombosis.  The  hemorrhages 
appear  either  by  diapedesis  or  j^er  r/iea;«'M.  In  the  unusual 
cases  where  miliary  aneurisms  form,  their  walls  may  give 
way.  Certainly  in  many  cases  of  hemorrhagic  retinitis, 
careful  ophthalmoscopic  examination  fails  to  show  vascu- 
lar rupture,  and  even  in  those  cases  where  it  is  demon- 
strable in  some  portions  of  the  eye  ground,  the  effusion 
is,  as  far  as  ocular  inspection  goes,  by  diapedesis  in  others. 
These  authors  hold  further,  that  in  the  absence  of  large 
or  numerous  extravasations  of  blood,  serous  exudations 
may  be  the  cause  of  the  glaucomatous  symptoms.     This, 


HEMORRHAGIC  GLAUCOMA.  721 

we  rememoer,  is  a  reversion  to  Graefe's  theory,  who 
thought  to  explain  the  symptoms  of  glaucoma  by  assum- 
ing the  presence  of  serous  choroiditis.  Alt  is  very  posi- 
tive in  doubting  this  to  ever  be  the  case,  and  thinks  hem- 
orrhagic glaucoma  is  always  inducted  by  hemorrhages. 
On  the  whole,  the  explanation  offered  by  Valude  and  Du- 
bief  ratner  hinges  on  the  theory  of  Weber,  as  they  say, 
in  spite  of  the  failure  of  this  theory  to  adequately  explain 
ordinary  glaucoma.  Alt  thinks  hyperopia  is  at  the  bottom 
of  the  trouble.  He  has  shown  that  the  iris  angle  is  smaller 
and  the  anterior  chamber  more  shallow  in  short  eyes,  con- 
ditions which  favor  the  development  of  glaucoma.  Plug- 
ging of  the  filtration  spaces  due,  in  these  cases,  to  blood, 
precipitates  the  attack. 

Hemorrhagic  glaucoma,  then,  is  a  local  expression  of 
the  general  condition  and  "not  truly  a  glaucoma,  and  the 
error  of  the  designation  leads  to  prejudicial  errors  in  re- 
gard to  treatment."  Risley  rather  leans  to  the  immediate 
cause  of  the  increased  tension  being  changes  in  the  an- 
terior and  posterior  filtration  spaces,  these  being  due  to 
the  circulatory  disturbances,  and  so  we  see  that  he,  too, 
inclines  to  Weber's  hypothesis.  There  is  unanimity  of 
opinion  as  to  its  being  a  secondary  affection  (Dobrowsky, 
Hotz,  de  Schweinitz,  J.  L.  Thompson,  Noyes,  Fuchs,  etc). 
Richey  considers  the  differential  features  to  be  "rotten 
vessel  walls,  too  weak  to  sustain  the  increased  arterial  ten- 
sion." Noyes  has  found  cases  which  unmistakably  pointed 
to  embolism  of  the  central  artery  of  the  retina,  with  con- 
secutive hemorrhage,  as  the  starting  point  of  the  glau- 
coma, and  thinks  the  hemorrhage  is  undoubtedly  the  oc- 
casion of  the  acute  symptoms.  De  Schweinitz  says  it 
may  follow  the  ocular  changes  of  albuminuria,  and  Kol- 
lock  reports  a  case  in  which  this  was  observed  to  take 
place.  There  can  be  no  doubt,  then,  that  whatever  may 
be  the  cause  of  ordinary  forms  of  glaucoma,  this  form  is 
secondary,  and  due  to  the  circulatory  disturbances  (both 
lymph  and  vascular,)  which  follow  degeneration  of  the 
retinal  vessels,  acting,  most  probably,  in  the  way  explained 
by  Weber  in  his  theory  of  glaucoma. 

Prognosis, 

There  are  few  diseases  of  the  eye  that  offer  as  little  hope 
for  relief  as  hemorrhagic  glaucoma.     This  is  not  only  be- 
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cause  it  is  fatal  to  sight;  that  is  already  gone;  but  in  the 
large  majority  of  cases  the  ball  itself  must  be  sacrificed. 
This,  we  see,  is  a  very  different  outlook  from  that  which 
obtains  in  ordinary  glaucoma,  and  for  this  reason,  says 
Risley,  "it  is  importa»nt  that  the  line  should  be  drawn  be- 
tween hemorrhagic  and  ordinary  glaucoma,  since  on  one 
side  lies  a  hopeful  prognosis,  while  on  the  other  both  ex- 
perience and  pathology  join  hands  to  teach  us  the  limits  of 
our  art."  In  28  cases  (eyes)  which  he  has  collected,  the 
vision  was  lost  in  all,  and  24  were  finally  enucleated.  Iri- 
dectomy offers  no  hope,  and  pain  often  necessitates  enuc- 
leation (Schweigger).  In  response  to  Risley's  letters  an 
almost  uniform  subscription  to  this  opinion  was  expressed. 
Hotz  believes  that  no  kind  of  operation  will  save  the  eye. 
Wadsworth  gives  a  fatal  prognosis  to  sight  and  ball.  Ayers 
finds  a  well  executed  iridectomy  usually  fails  to  save  the 
ball.  Norris  obtained  relief  for  nine  days  by  iridectomy, 
and  then  the  glaucoma  symptoms  returned.  An  attempt 
at  optico- ciliary  neurectomy  was  followed  by  a  profuse 
hemorrhage  into  the  capsule  of  Tenon,  necessitating  enuc- 
leation. In  this  connection  a  somewhat  similar  accident 
in  my  own  case  testifies  to  the  general  vascular  degenera- 
tion often  present.  Kollock  was  compelled  to  enucleate 
aftei"  the  failure  of  eserin  and  sclerotomy.  Noyes  also 
testifies  to  the  frequent  failure  of  iridectomy  and  scler- 
otomy, and  the  consequent  necessity  for  enucleation. 
With  this,  Fuchs  and  de  Schweinitz  agree.  Oliver  was 
compelled  to  enucleate  after  th^  symptoms  had  been  held 
in  abeyance  six  weeks  by  an  iridectomy.  Hubbell  had  to 
enucleate  two  eyes,  and  concluded  that  "this  disease  is 
fatal  to  vision,  and  palliative  and  tentative  treatment  is  of 
no  avail."  Bulson  enucleated  an  eye  after  the  failure  of 
an  iridectomy.  The  symptom  which  demands  enucleation 
is  constant  and  uncontrolable  pain. 

In  opposition  to  the  gloomy  views  I  have  quoted,  I  find 
that  Schweigger's  later  opinion  (the  first  quoted  being  from 
his  text-book,)  is  not  inclined  to  so  unfavorable  a  view 
of  the  prognosis  of  iridectomy  as  is  usually  stated.  Rsin- 
dolph  thinks  that  iridectomy  offers  temporary,  and  maybe 
lasting,  relief;  but  in  this  sanguine  view  he  stands  alone. 
Oliver  has  had  relief  in  one  case  follow  two  iridectomies, 
and  the  removal  of  the  lens.  There  was  a  relapse  after 
the  first  iridectomy.  On  account  of  a  successful  iridec- 
tomy, Hotz  does  not  think  the  glaucoma  in  his  case  de- 
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pended  on  the  retinal  hemorrhages.     Wheelock  saved  an 
eye  with  a  Httle  sight  by  sclerotomy  and  iridectomy. 

The  prognosis  of  this  disease  is  not  limited  to  its  effects 
on  the  eye.  On  account  of  the  accompanying  vascular 
condition  "death  usually  comes  by  intra-cranial  effusion 
from  the  same  cause"  (Richey).  White  lost  two  cases 
from  apoplexy,  and  only  by  heeding  the  warning  which 
the  local  condition  gives  can  we  save  our  cases  from  a 
similar  fate. 

Treatment. 

The  treatment  naturally  varies  according  to  the  stage. 
Following  his  division  into  two  periods,  Bourgon  treats  the 
first  period  by  sedatives,  myotics,  moist  heat,  ergot  and  the 
iodide  of  potash.  Among  the  sedatives  he  uses  bromide 
of  potash,  and  joins  Stellwag  and  de  Schweinitz  in  testi- 
fying to  the  favorable  influence  of  chloral  hydrate.  The 
myotic  in  this  stage  should  be  weak,  y^g  of  a  grain  of  es- 
erin  to  the  ounce.  The  bowels  should  be  kept  soluble,  and 
diligence  exercised  to  avoid  any  imprudence  which  might 
result  in  their  disturbance.  One  of  Risley's  cases  re- 
lapsed after  iridectomy,  as  the  result  of  an  attack  of 
cholera  morbus,  and  the  effect  of  vomiting  would  be 
equally  or  more  disastrous.  Emotional  excitement,  since 
it  is  known  to  bring  on  attacks  of  glaucoma,  should  be 
carefully  avoided,  as  well  as  all  sources  of  worry  and 
anxiety.  Eye  work  should  be  interdicted,  as  a  matter  of 
course. 

By  these  means  many  cases  of  hemorrhagic  retinitis  will 
go  no  further.  Unfortunately  some  will  pass,  slowly  or 
quickly,  into  a  "period  of  confirmed  glaucoma,"  and  this 
condition  will  tax  the  skill  and  resources  of  the  most  cap- 
able ophthalmologist.  Here  we  may  resort  to  stronger  solu- 
tions of  eserin  and  pilocarpin  locally,  leeches  to  the  temple 
and  chloral  internally,  with  all  the  attention  to  the  secre- 
tions and  general  condition  that  were  employed  in  the  first 
period.  The  question  of  operation  soon  presents  itself. 
After  a  careful  review  of  the  opinions  of  others,  Risley 
says-  "I  would  first  of  all  do  sclerotomy  or  paracentesis 
of  the  vitreous,  and  having  by  this  means  relieved  the 
tension  of  the  globe  and  possibly  secured  a  deeper  arite- 
rior  chamber,  perform  either  a  free  anterior  sclerotomy  or, 
if  the  iris  were  moderately  healthy,  a  broad  iridectomy." 
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Wolfe  says:  "With  a  moderate  anterior  chamber,  and  the 
iris  not  quite  atrophied,  I  perform  a  large  iridec- 
tomy, not  with  any  sanguine  hope  of  giving  vision,  but  to 
save  enucleation.  I  prefer  in  extreme  cases  the  puncture 
of  the  sclerotic,  and  allowing  the  escape  of  a  very  little  of 
the  vitreous." 

De  Schweinitz  does  not  countenance  iridectomy,  but  ad- 
vises posterior  sclerotomy,  with  the  patient's  consent  to 
enucleation  if  it  fails.  My  own  case  shows  that  iridectomy 
may  fail,  even  when  the  iris  is  healthy.  There  is  much 
danger  in  opening  the  ball,  that  fresh  intra-ocular  hemor- 
rhage may  occur  from  relief  of  tension.  For  this  reason 
Oliver  advises  that  evacuation  of  the  aqueous  humor 
should  be  very  slowly  performed.  If  an  iridectomy  is 
done,  free  bleeding  from  the  iris  is  the  rule,  but  this  seldom 
continues  after  the  anterior  chamber  is  filled  with  blood, 
and  the  blood  is  subsequently  readily  absorbed.  The  fact 
that  after  the  failure  of  one  operation  (sclerotomy  or  iri- 
dectomy,) a  second  or  third  may  do  some  good,  should  be 
borne  in  mind.  But,  in  spite  of  all  the  care  and  skill,  we 
are  nearly  always  brought  face  to  face  with  the  "last 
scene  of  all" — enucleation.  Should  the  necessity  of  this 
arise,  the  liability  to  free  bleeding  should  still  be  borne  in 
mind,  and  all  precaution  taken  to  prevent  it,  if  posssible. 

From  what  has  preceded,  I  draw  the  following  conclu- 
sions : 

1.  Hemorrhagic  glaucoma  is  a  form  of  secondary  glau- 
coma, following,  and  dependent  on  hemorrhagic  retinitis. 

2.  It  is  always  associated  with,  and  related  to,  general 
arterial  degeneration, which  in  turn  is  often  due  to  a  chronic 
kidney  lesion. 

3.  In  eyes  affected  with  this  disease  we  usually  find  de- 
generation of  the  retinal  vessels,  with  hemorrhages,  cho- 
roidal congestion,  atrophy  of  the  iris  and  ciliary  muscle, 
occlusion  of  the  filtration  channels  and  cupping  of  the 
disc  Miliary  aneurisms  of  the  retinal  arteries  are  occa- 
sionally seen. 

4.  The  prognosis  is  almost  without  exception  fatal  to 
sight  and  to  the  ball,  and  it  is  often  a  forerunner  of  cere- 
bral apoplexy. 

5.  The  medical  treatment  of  weak  myotics,  sedatives  and 

rest  should  be  begun  during  the  "hemorrhagic  period." 

6.  If  the  ''period  of  confirmed  glaucoma"  comes  on  re- 
peated local  depletion  and  repeated  sclerotomy,  in  addition 
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to  the  medical  treatment,  offers  the  best  hope  for  retarding 
the  disease. 

7.  All  operative  measures  are  peculiarly  prone  to  be  fol- 
lowed by  free  bleeding. 

8.  In  the  large  majority  of  cases,  enucleation  is  finally 
indicated  as  the  only  relief  from  pain. 
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THE  OBJECTIONS  TO  THE  THEORIES  OF  THE  HAR- 
MONIOUS SYMMETRICAL  ACTION   ON  THE 
OBLIQUE  MUSCLES  IN  OBLIQUE 
ASTIGMATISM. 

By  Will  Walter,  M.  D., 

chicago,  ill. 

The  recent  and  renewed  arguments  of  Dr.  Savage,  and 
the  elaborate  work  indulged  in  by  him  to  prove  the  dis- 
tortion of  retinal  images  in  oblique  astigmatism  as  the 
sine  qua  non  of  a  so-called  harmonious  symmetrical  action 
of  the  obliques,  call  for  a  resume  of  the  objections  to  the 
related  and,  according  to  him,  dependent  theories  pro- 
mulgated, and  a  discussion  of  some  point  in  regard 
thereto. 

In  the  beginning  the  first  objection,  /.  e.,  as  to  the  al- 
leged alteration  in  the  direction  of  the  lines — the  distor- 
tion of  the  rays  per  se — is  conceded  to  be  not  valid,  though 
the  importance  of  the  distortion  is  not  allowed. 

In  support  of  this  objection  the  fact  has  been  brought 
out  in  the  discussion  that  the  distortion  shown  in  the  pho- 
tographs exhibited  by  Dr.  Savage,  showing  the  deviation 
in  a  degree  marked  circle,*  was  far  in  excess  of  that  in 
the  eyes  with  a  corresponding  degree  of  astigmatism,  due 
to  the  relatively  low  focal  length  of  the  camera  lens  com- 
pared to  the  ocular  lens  system ;  a  point  not  brought  out 
is  that  the  camera  sensitive  plate  being  flat  would  show  a 
greater  eccentric  deviation  than  the  curved  retinal  sheet 
of  the  eye.  However,  these  statements  do  not  alter  the 
proofs;  the  observers  rather  sanction  them,  since  if  there 
be  the  deviation  in  high  degrees  there  must  be  for  low, 
however  slight  it  may  be.  This  is  one  of  the  primary  ar- 
guments of  Dr.  F.  B.  Eaton,  the  chief  opponent  of  the 
theories,  who  found  that  if  he  held  a  —  2.00  cylinder  ob- 
liquely before  the  eye  at  13"  there  was  produced  a  deflec- 
tion in  the  line  through  Q°,  while  close  to  the  eye  it  was 
0.75^  and  concluded  that  at  the  corneal  surface  it  must  be 
very  slight. 

*Oj)htJtaI))iic  Becord,  Vol.  Y..  No.  5,  p.  176 
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I  should  say,  parenthetically,  that  these  photographs 
were  made,  I  am  informed  by  Dr.  Perry  who  took  them, 
with  a  photographer's  lens,  marked  4|"  focal  length,  and 
that  the  cylindei*  used  was  found  to  be  0.62  d.  in  strength. 
My  estimates  make  this  combination  approximate  4.00  d. 
of  corneal  astigmatism,  maximum  obliquity.  The  distor- 
tion amounts  to  about  1.75';  1.75'  of  deviation  at  the  cir- 
cumference of  the  circle,  whose  diameter  is  88  mm.,  is 
equal  to  about  1.33  mm.  (2  II.  r.  —  fff).  Given  a  diame- 
ter of  the  correlative  retinal  impression  and  a  curved 
surface  like  the  retina,  the  maximum  peripheral  deflection 
would  be  very  small,  even  with  this  not  very  common 
amount  of  astigmatism.  And  it  has  been  claimed  that 
the  distortion  is  sufficient,  even  in  an  astigmatism  of  0.25 
or  0.50,  at  an  obliquity  anywhere  from  5^  to  45''  to  require 
a  rotation  to  overcome  the  incoincidence  of  the  formed 
images. 

A  second  contra  argument  is  that  torsion  of  the  eyes  in 
convergence  is  physiological,  and  does  not  produce  diplo- 
pia because  of  habitual  neglect  of  images  outside  of  the 
immediate  region  of  the  macula. 

To  prove  that  torsion  is  physiological,  several  experi- 
ments have  been  quoted  and  reproduced.  The  first  is  that 
of  Meissner,  as  modified  by  La  Conte,  to  determine  the 
horopter,  viz. :  A  piece  of  thread  is  held  vertically  before 
a  window  pane  ^  inch  from  it;  the  eyes  fixing  upon  a 
speck  in  the  glass  behind  the  middle  of  the  thread,  two 
threads  produced  are  seen  to  converge  below,  due  to  ro- 
tation of  the  eyes  outward.  The  second  is  that  of  Dr. 
Eaton,  consisting  of  a  thread  several  inches  long  with  a 
knot  in  the  middle,  fixed  with  moisture  upon  the  glass; 
fixing  upon  the  knot  we  approach  the  object  to  say  6", 
when  the  ends  appear  to  divide — are  seen  double.* 

La  Conte  and  Meissner  have  claimed  that  the  vertical 
meridians  of  the  corneae  are  parallel  and  vertical  when  the 
plane  of  vision  is  depressed  45^. 

To  test  these  points  I  have  made  a  simple  apparatus,  an 
improvement,  I  think,  over  Eaton's  scheme:  A  long  nar- 
row (corset)  box  is  used;  the  cover  is  removed,  one  end 
taken  out  and  the  sides  cut  down  diagonally  from  the  in- 
tact to  the  open  end,  33  cm.  in  my  test;  a  vertical  line  is 

*It  has  seemed  to  me  that  this  effect  might  be  due,  in  part  at  least, 
t9   disparity  caused  by  the  ineoiucideuce  between  the  thread,  out- 
side the  fixation  point,  and  the  horopter  circle. 
5 
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drawn  within  the  closed  end  midway  between  the  sides, 
and  directly  in  Hne,  1"  or  1|"'  within,  is  stuck  a  black  pin 
carrying  a  letter  E  near  its  head.  A  notch  is  cut  in  the 
open  end  to  fit  over  the  nose  crest.  As  I  look  at  the  E  on 
the  pin  I  see  two  homonymous  images  of  the  line ;  in  the 
primary  position  they  converge  slightly  above,  showing 
rotation  outward ;  at  about  45"  below  they  appear  parallel,  in 
extreme  depression  divergent  above,  in  extreme  elevation 
convergent  above,  so  as  actually  to  appear  crossed  at  the 
top.  All  this,  in  my  eyes,  is  identical  with  Herring's  as- 
sertion that  ''in  general  the  vertical  diameters  of  the 
globe  undergo  in  symmetrical  positions  of  convergence  of 
the  visual  lines  a  rotation,  in  the  course  of  the  inferior 
obliques,  so  that  their  upper  ends  diverge  more  when  the 
visual  plane  is  elevated,  and  converge  less  when  it  is 
lowered  than  is  the  case  with  parallel  visual  lines  and  sim= 
ilar  positions  of  the  visual  plane." 

As  I  want  to  show  what  relation  there  may  be  in  extreme 
lateral  positions  of  the  eyes,  I  have  a  space  in  my  records 
for  three  positions  to  each  side.  In  my  own  case  I  note 
that  in  extreme  lateral  version  the  rotation  is  increased 
and  occurs  in  the  eye  which  is  adducted,  and  that  rota- 
tion is  greatest  in  extreme  lateral  upward  version.  Fur- 
ther, I  can  see  no  blurring  of  the  E  of  fixation,  even  when 
the  lines  indicate  extremest  rotation.  Eaton  claims  that 
the  outward  rotation  begins  at  20"  in  some  eyes  free  of  all 
asthenopia,  when  slight  vertical  diplopia  is  produced  and 
an  elevation  of  the  visual  plane  20  will  render  it  apparent 
when  the  line  is  22"  distant. 

The  main  point  in  these  proofs  to  me  in  this  connection 
is  not  that  rotation  occurs,  but  that  the  peripheral  diplopia 
produced  does  not  interfere  with  clearness  of  vision  for 
the  maculae,  and  hence  there  would  be  no  need  of  com- 
pensatory rotation,  even  if  there  be  peripheral  disparity  of 
images. 

Not  to  go  deeply  into  th3  part  the  recti  take  in  rotating 
the  globe,  suffice  to  reiterate  that  the  contra  claims  are 
that  the  recti  produce  torsional  effects  of  greater  and  the 
obliques  of  less  importance  than  claimed  by  Dr.  Savage, 
and  that  the  former  predominate  over  the  latter. 

Another  point  in  the  opposition,  which  has  been  brought 
out  in  the  discussion,  an  argument  adduced  by  Eaton  in 

XOTE — My  tests,  tlioug:li  limited  in  niimber,  seem  to  indicate  that 
this  rotation  is  far  from  being  the  rule,  and  that  where  present,  hy- 
perphoria should  be  looked  for. 
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'93,  is  demonstrated  by  this  square  (a)  and  +  3.00  D.  cyl- 
inder. Hold  the  cylinder  over  the  lower  right  hand  cor- 
ner, axis  45°  right  eye,  in  such  a  way  that  the  eye  will  see 
the  balance  of  the  square.  An  obtuse  angle  is  formed. 
Now,  it  is  apparent  that  if  the  square  is  rotated  till  the 
line  inclining  downward  to  the  left  approaches  a  horizontal, 
which  is  equivalent  to  compensatory  rotation  of  the  eye 
for  that  meridian,  the  line  to  the  right  already  leaning,  is 
thrown  still  further  away  from  the  perpendicular,  which 
should  be  a  coincident  line  in  binocular  single  vision ;  thus 
rotation  is  accomplishing  its  purpose,  for  the  horizontal 
increases  the  incoincidence  and  defeats  its  purpose  for  the 
vertical  line.  Dr.  Savage  does  not  attempt  to  explain  this 
but  says  frankly  that  while  there  is  no  way  to  show  why 
there  is  greater  tendency  to  fuse  horizontal  than  vertical 
lines,  such  is  the  case. 

The  main  objections  to  the  theories  are  then,  briefly: 

1.  That  oblique  astigmatism  does  not  produce  relative 
displacement  of  retinal  images. 

2.  That  falling  upon  disparate  retinal  points  there  would 
be  no  diplopia  because  of  the  habitual  neglect  of  images 
falling  outside  the  macular  region,  rendering  compensa- 
tory rotation  unnecessary. 

3.  That  rotation  of  the  vertical  meridians  outward  when 
the  visual  plane  is  above  and  inward  when. below  45°  of 
depression,  is  physiological. 

4.  That  the  torsional  effects  of  the  obliques  is  less  than 
that  of  the  recti. 

The  invalidity  of  the  first  is  granted,  though  the  amount 
of  the  distortion  is  certainly  inconsiderable  for  any  degree 
of  astigmatism  encountered.  Its  importance  is  admitted 
for  the  sake  of  argument.  The  thir^d.  would  prove  that  the 
second  is  true,  for  if  there  be  habitual  rotation  for  all 
planes  above  or  below  45°,  and  the  usual  plane  of  vision  is 
depressed  only  15°,  suppression  of  the  peripheral  double 
images  must  be  habitual,  or  the  disparity  so  immeasure- 
able  as  not  to  be  apparent.  It  has  been  determined  by  the 
haploscope  that  the  retinal  meridians  which  correspond 
are  not  exactly  vertical,  that  the  middle  longitudinal  sec- 
tions form  an  angle  of  3°  or  less  with  each  other,  diverg- 
ing above  and  converging  below,  so  as  to  meet  at  a  finite 
point.  Helmholtz  hence  called  them  the  apparent  verti- 
cal meridians,  and  proved  in  himself  that  in  the  act  of  walk- 
ing, images  of  points  upon  the  ground  appeared  single, 
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i.  e..  fell  upon  coincident  points,  the  eyes  being  fixed  upon 
or  a  little  below  the  horizon. 

The  horopter  being  a  circle  passing  through  the  fixation 
point  and  the  nodal  points  of  the  eyes;  the  fact  that  out- 
side of  this — except  for  the  points  which  happen  to  lie  in  line 
horopters — all  objects  cast  images  upon  disparate  points, 
has  led  observers  to  ask  why,  inde3d,  this  peripheral  dis- 
consonanceisnot  productive  of  diplopia;  and  it  is  periph- 
eral diplopia  which  compensatory  rotation  is  destined  to 
correct.  We  know  that  this  disparity  is  the  rule,  and  that 
far  from  requiring  fruitless  compensatory  effort,  it  is  util- 
ized through  subconscious  receptivity  and  gives  us  valu- 
able evidence  of  depth  and  solidity.  Then  this  disparity 
is  infinitesimal  near  the  macula,  and  as  it  grows  more 
measurable  toward  the  periphery,  the  visual  acuity  lower- 
ing would  tend  of  itself  to  prevent  marked  evidence  of 
peripheral  diplopia. 

But,  as  Brodhun  remarks,  we  allow  the  visual  regard 
to  sweep  over  the  entire  surface  from  one  point  to  an- 
other. 

The  nearer  the  object  approaches  the  eye  the  less,  usu- 
ally, is  the  attention  directed  to  the  peripheral  impression ; 
this  follows  since  the  primary  object  of  near  vision  is  ex- 
actness, and  the  detail  obtained  by  enlarging  the  object. 
We  have  the  capacity,  however,  of  applying  our  vision  to 
the  minutest  portion  of  an  object,  or  to  the  whole  object, 
according  to  our  volition;  that  is,  suppression  of  peripheral 
images  at  will  through  the  medium  of  attention,  dis- 
traction, as  shown  by  Janet  in  other  connections,  being  a 
transitory  anesthesia.  Further  than  this  there  ia  such  a  phe- 
nomenon as  mental  suppression  of  sections  of  peripheral 
images.  Thus,  in  reading,  we  comprehend  words  of  many 
letters  several  lines  deep  in  length,  to  the  exclusion  of 
words  in  the  lines  above  or  beneath;  in  adding  we  ment- 
ally suppress  the  figures  laterally  placed. 

This  power  of  suppression  must  be  apparent  to  Dr.  Sav- 
age in  his  reference  to  experiment  "a"  above,  ?*.  e.,  as  re- 
gards the  vertical  incoincidence,  which  must  be  suppressed. 
The  points  of  a  flat  surface  outside  of  the  fixation  point 
cannot  lie  in  the  horopter,  such  a  surface  being  tangent 
to  the  horopter  circle.  They  approximate  coincidence 
more  as  the  fixation  point  recedes,  the  circle  increasing  in 
size,  and  less  as  it  approaches  the  eyes,  the  diameter  of 
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the  circle  diminishing;  so  that  peripheral  disconsonance 
is  greater  the  nearer  the  vision. 

The  main  significance  of  the  horopter  is  that  relief  of 
objects  lying  therein  is  seen  with  greatest  acuteness,  and 
that  it  is  only  in  that  portion  of  the  horopter  lying  near 
the  fixation  point  is  of  importance,  is  proven  by  Helm- 
holtz's  experiments.  Take  a  pin  bent  5°  or  10^  and  hold  it 
before  a  dark  background,  on  which  is  a  mark  for  fixa- 
tion. Holding  the  pin  horizontally,  the  angle  toward  you, 
and  passing  it  into  the  fixation  point  the  angle  is  distin- 
guishable, but  directly  upon  passing  without  the  fixation 
point  it  can  no  longer  be  discerned. 

Now,  there  is  little  doubt  but  that  peripheral  diplopia, 
when  not  serviceable  for  other  purposes,  could  be  cor- 
rected by  fusion  independent  of  rotation.  For  instance, 
one  observer  was  found  in  experiments  made  by  Volkmann 
with  the  haploscope,  who  was  able  to  fuse  disparate  images 
of  vertical  lines  situated  4.7  mm.  apart,  the  view  point  be- 
ing an  equivalent  of  1.50  mm.  distant 

A  B  CD 


Inter  pupillary  distance. 

The  left  eye  fixing  upon  A  the  right  upon  C— the  two 
being  separated  by  a  distance  equal  to  the  inter  pupillary 
measurement— A  and  C  thus  fall  upon  the  maculae,  while 
B  and  D  upon  disparate  points;  the  latter  sufferfusion.* 
Since  this  ability  is  found  to  vary  between  individuals, 
and  especially  with  practice,  it  is  reasonable  to  expect  that 
in  degrees  of  disparity  greater  than  this  fusion  could  be 
made  to  occur  from  the  constant  requirement  of  clear  vis- 
ion from  birth  up.  In  these  experiments  it  was  found 
that  vertical  lines  fuse  much  more  readily  than  horizontal. 
The  above  observer  could  fuse  horizontally  placed  lines 
only  through  0.61  mm.  Helmholtz  claimed  this  variation 
was  due  to  the  difference  between  the  vertical  and  hori- 
zontal distances  upon  the  two  retinae,  being  less  in  the 
former.  Brodhun  suggests  that  if  the  eyes  were  vertically 
placed  instead  of  laterally,  the  horizontal  would  be  easier. 
May  it  not  be  due  in  part  to  the  fact  that  we  pay  more  at- 
tention to  vertical  than  to  horizontal  lines? 

Now,  within  the  distance  of  the  macula  proven  to  be  of 

*Brodliuu,  American  Text  Book  of  Ophth..  Vol.  I. 
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value  for  clear  vision,  for  all  ordinary  degrees  of  oblique 
astigmatism,  the  disparity  would  hardly  be  greater  than  it 
has  been  proven  possible  to  fuse ;  this,  taken  with  the  fact 
that  fusion  is  a  function  capable  of  training;  the  visual 
regard  sweeping  over  the  field  to  form  a  judgment;  the 
acuity  of  vision  in  the  periphery  lowering  with  recession 
from  the  macula;  and  the  facts  showing  peripheral  sup- 
pression to  be  physiological;  these  things  should  tend  to 
modify  the  statement  of  Dr.  Savage  that  only  by  complete 
monocular  suppression  of  the  image  or  by  rotation  can 
diplopia  be  prevented. 

As  to  so-called  cyclophoria  it  would  seem  that  since  all 
muscle  errors  must  arise  either  by  malformation  or  ab- 
normal functionings,  both  would  be  as  apt  to  affect  the 
obliques  as  the  recti,  according  to  their  relative  develop- 
ment, uses  and  abuses.  I  think  statistics  are  wanting, 
however,  as  to  this  cyclophoria  (i.  e.,  as  shown  by  the 
double  prism  test),  existing  relatively  more  often  in  the 
eyes  presenting  oblique  astigmatism  than  in  those  free 
from  it,  nor  would  such  evidence  be  conclusive,  for  it 
could  still  be  argued  that  the  causes  acting  to  produce 
such  astigmatism  would  be  most  apt  to  be  productive  also 
of  abnormal  length  or  insertion  of  the  muscles,  and  not 
that  the  insufficiency  is  due  to  the  excessive  strain  to 
which  they  have  been  put  in  their  "harmonious  symmet- 
rical action." 

Is  it  not  possible,  however,  that  Dr.  Savage  has  hit  upon 
a  truth,  howbeit  he  may  have  erred  in  its  interpretation? 

It  is  to  be  noted  that  rotation,  if  it  does  occur  as  a  com- 
pensatory measure  in  these  cases,  occurs  for  quite  a  dif- 
ferent object  and  would  vary: 

First.  As  concerns  monocular  vision,  according  to  the 
relation  of  the  axis  of  the  astigmatism  to  the  long  axis  of 
the  object;  for  instance,  monocular  vision  of  a  line  inclined 
to  the  45°  axis  (b)  would  be  clearest  with  an  astigmatism  at 
135°,  while  an  astigmatism  at  90°  would  require  rotation 
toward  135'  to  improve  the  vision  of  such  a  line. 

Second  In  binoular  fixation,  according  to  what  would 
produce  the  clearest  vision  of  the  fused  images,  e.  g., 
would  differ  as  between  the  letter  R  and  the  letter  V,  the 
letter  B  and  the  letter  A  and  an  X  (c)  made  by  lines  at  45° 
and  135°  is  clearest  when  the  axes  are  at  right  angles,  re- 
spectively, and  most  blurred  when  the  astigmatism  is  at 
90°  or  180°.     So  that  the  question  would  be  one  of  com- 
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pensatory  rotation  to  improve  binocular  vision,  but  would 
not  always  be  best  subserved  by  coincident  placing  of 
images  in  any  form  of  astigmatism. 

I  believe  the  clinical  evidence  is  that  oblique  astigma- 
tism is  more  troublesome  than  vertical  or  horizontal,  that 
a  ,  J) 


rotation  does  sometimes  occur  in  these  cases,  and  that 
cyclophoria  is  in  reality  entitled  to  consideration.  It  does 
not  seem,  however,  that  it  is  necessary  to  go  further  than 
that  rotation  takes  place  because  it  improves  vision,  and 
that  that  is  entirely  relative  to  the  major  or  most  impor- 
tant axis  of  the  object  of  fixation;  and  it  is  only  because 
vertical  and  horizontal  lines  predominate  in  nature — at 
least  in  our  conception — that  rotation  toward  those  merid- 
ians is  the  rule.  And  this  is  a  point  of  some  importance.* 

Harmonious  symmetrical  action  would  be  required,  there- 
fore, only  where  the  object  is  made  up  of  laterally  placed, 
though  symmetrical  lines  or  curves. 

How  much  of  a  part  the  obliques  play  in  this  rotation 
must  remain  in  question. 

The  grouping  of  these  observations  may  clear  up  some 
doubtful  points  and  correct  some  errors  of  deduction. 

The  subject  is  of  more  importance  than  the  profession 
have  allowed,  doubtless  because  made  prominent  by  false 
premises. 

*The  reader  may  easily  verify  these  statements  by  placing  a  high 
cylinder  before  his  normally  refracting  eye  and  fixing  upon  common 
objects  about  the  room;  when  it  is  horizontally  placed  he  will  see 
most  clearly — except  for  strictly  horizontal  lines — when  oblique  least 
so,  but  if  with  the  axis  at  the  maximiim  obliquity  he  tilts  his  head  so 
as  to  rotate  the  cylinder  to  the  horizontal,  liis  vision  will  be  much 
improved. 


A  FEW  INTERESTING  EYE  CASES. 

By  G.  Griefin  Lewis,  M.  D., 

syracuse,  n.  y. 

Paralysis  of  the  Superior  Minor  Branch  of  the  Motor  Oculi 
Nerve  Cured  by  Michel's  flethod  of  Passive  Motion. 

Case  I.  Master  H.  W.  H.,  age  13,  first  consulted  me  on  Novem- 
ber 17th,  1896,  complaining  of  diplopia  and  a  slight  aching  pain  in 
the  left  eye  whenever  looking  at  anything  above  the  horizontal 
plane. 

There  was  just  a  perceptible  tendency  toward  a  drooping  of  the 
left  upper  lid,  and  the  patient  carried  his  head  somewhat  thrown 
back  in  order  to  prevent  diplopia. 

These  symptoms  were  first  noticed  on  the  previous  morning  upon 
arising,  and  were  attributed  by  the  patient  to  excessive  use  of  the  eyes, 
as  on  the  night  before  he  had  studied  iiuusually  late  with  the  lamp 
directly  in  front  of  him,  and  had  experienced  considerable  fatigue  of 
the  eyes. 

Careful  inquiries  elicited  no  history  of  hereditary  specific  disease. 
Both  pupils  were  of  the  same  size  and  the  pupillai*y  reflex  was 
normal. 

In  having  the  patient  fix  his  eyes  on  my  pencil  I  found  the  move" 
ments  of  both  normal,  with  the  exception  of  an  inability  on  the 
part  of  the  left  to  look  up  above  the  horizontal  plane.  With  the 
candle  test  he  had  single  vision  below  and  immediately  in  front, 
but  doubling  took  place  as  the  candle  was  raised  above  the  hori- 
zontal plane,  the  false  image  appearing  directly  above  the  real  one, 
showing  that  the  paralysis,  which  produced  the  diplopia,  was  con- 
fined to  the  superior  rectus  of  the  left  eye.  As  none  of  the  other 
muscles,  which  are  supplied  by  the  third  nerve,  were  interfered 
with  in  their  action,  I  knew  that  the  trouble  must  be  confined  to  the 
superior  minor  branch  of  the  motor  oculi,  which  alone  supplies  the 
superior  rectus  and  the  levator  palpebrse. 

I  corrected  the  refractive  error  under  atropin,  giving  him  a  —  O.SO 
C  Ax.  135°  before  the  right  eye,  and  —  0.50  C  Ax.  45^  before  the  left. 
I  also  prescribed  potassium  iodide,  strychnia  and  galvanism,  at  the 
same  time  directing  the  patient  to  rest  the  eyes  as  much  as  possible. 

One  week  later,  on  Nov.  24,  as  he  showed  no  signs  of  improvement. 
I  made  an  examination  of  his  urine  and  to  my  astonishment  found 
it  fully  one-third  solid  albumin. 

The  test  was  repeated  several  times  with  the  same  specimen, 
using  both  the  boiling  and  the-  nitric  acid,  with  the  same  result  each 
time. 

Repeated  examinations  of  the  urine  have  since  been  made,  both 
by  myself  and  his  family  physician,  using  morning,  noon  and  even- 
ing specimens,  but  not  a  trace  of  albumin  has  been  found. 
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On  December  5tli,  after  eighteen  clays'  treatment,  there  were  still 
no  signs  of  improvement  and,  as  a  last  resort,  I  adapted  what  is 
known  as  the  Michel  method  of  passive  motion. 

After  thoroughly  cocainizing  the  eye,  I  seized  the  superior  rectus 
muscle  at  its  scleral  attachment  with  a  pair  of  fixation  forceps,  and 
alternately  moved  the  eye  directly  upward  and  downward  as  far  as 
possible  in  the  direction  of  the  line  of  contraction  and  relaxation  of 
the  affected  muscle, 

I  repeated  this  maneuver  for  two  or  three  minutes  or  so  each  day, 
directing  the  patient  to  apply  cold  applications  for  five  or  ten  min- 
utes after  each  sitting,  and  occasionally  instil  a  boric  acid  solution 
to  prevent  too  much  conjunctival  irritation. 

With  this  treatment  the  eye  began  to  improve  rapidly, 
and  within  two  weeks  the  patient  could  turn  it  upward  at 
an  angle  of  about  40'  without  seeing  double,  and  although 
he  is  unable  to  rotate  it  upward  as  far  as  the  other  eye,  it 
practically  gives  him  no  trouble. 

It  might  be  of  some  interest  to  state  that  at  about  the 
same  time  that  this  muscular  trouble  Decame  manifest  the 
patient  began  to  develop  an  enlargement  of  the  thyroid 
gland. 

A  Piece  of  NaiUHead  Imbedded   Between  the  Conjunctiva 
and  the  Sclera  8  Years  Without  Producing  Trouble. 

Case  II.  Mr.  I.  C,  age  40,  carpenter  by  trade,  presented  himself 
at  my  office  with  a  highly  inflamed  spot,  resembling  in  many  re- 
spects a  small  boil, on  the  ocular  conjunctiva  of  the  right  eye  about 
1  mm.  from  the  limbus  of  the  cornea. 

He  gave  the  following  history:  Eight  years  previous,  while  driving 
a  nail,  a  piece  of  the  head  flew  off  and  struck  him  in  the  right  eye. 

He  experienced  considerable  pain  at  the  time,  but  as  upon  apply- 
ing hot  applications  the  eye  became  quite  comfortable  and  the 
vision  was  not  interfered  with,  he  did  not  deem  it  advisable  to  con- 
sult a  physician. 

The  eye  healed  up  within  a  few  days  and  gave  him  no  further 
trouble  until  eight  years  afterward,  when  he  presented  himself  to 
me,  having  experienced  considerable  pain  for  the  past  forty-eight 
hours. 

After  thoroughly  cocainizing  the  eye,  I  began  exploring  the  parts 
with  the  spud,  when  to  my  great  astonishment  out  rolled  a  small  foreign 
substance,  which,  upon  examination,  proved  to  be  the  piece  of  nail- 
head.  After  thoroughly  curetting  the  parts,  I  prescribed  an  anti- 
septic wash,  and  in  a  few  days  the  eye  was  entirely  healed. 

The  peculiar  features  about  this  case  were,  first,  that  a 
foreign  substance  of  this  nature  could  remain  so  long  be- 
tween the  conjunctiva  and  the  sclera,  and  in  the  region  of 
the  ciliary  body,  without  creating  any  symptoms  which 
would  remind  the  patient  of  its  presence ;  and  even  taking 
into  consideration  the  fact  that  the  reaction  of  the  injury 
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may  have  resulted  to  a  certain  extent  in  adhesions  of  the 
conjunctiva  and  sclera  around  the  foreign  substance,  is  it 
not  a  wonder  that  the  almost  constant  movement  of  the 
eye  for  eight  years,  during  waking  hours,  did  not  sooner 
result  in  its  migration? 

A  Piece  of  Qun  Cap,  which  Passed  Through  the  Periphery 
of  the  Iris  and  Lens,  and  Remained  within  the  Eye  i8 
Years  Without  Producing  Sympathetic  Trouble. 

Case  III. — Mr.  W.  H.  B.,  age.32,  was  struck  Ib  the  right  eye  twenty 
years  ago  with  a  piece  of  gun  cap,  which  his  physician  at  the  time  was 
unable  to  find,  and  consequently  concluded  that  it  had  not  entered 
the  eye.  Following  the  injury  the  eye  was  somewhat  inflamed,  and 
the  patient  had  considerable  pain  through  the  eyeball,  but  the  sight 
was  not  materially  interfered  with  until  six  years  later,  when  he 
experienced  considerable  pain  of  a  neuralgic  nature  through  the 
right  temi^le,  and  the  vision  was  samewhat  blurred. 

These  inflammatory  symptoms  soon  subsided,  and  did  not  occur 
again  until  about  two  years  ago,  when  the  eye  once  more  be- 
came inflamed,  Avas  quite  tender  to  the  touch  and  watered  profusely. 
This  time  the  symptoms  did  not  totally  subside,  but  were  more  or 
less  intermittent. 

I  saw  him  for  the  first  time  on  August  24th,  1896,  when  he  gave 
me  the  above  history,  and  stated  that  he  was  then  suffering  intense 
pain  through  the  eyeball  and  the  entire  right  side  of  his  head. 
Examination  at  that  time  showed  a  slight  opacity  of  the  cornea  a  little 
to  the  inner  side  of  the  pupillary  margin,  due  no  doubt  to  the  cica- 
tricial contraction  of  the  wound  through  which  tlie  foreign  body 
entered;  the  lens  was  cataractous  and  somewhat  broken  up,  the  iris 
was  adhered  posteriorly  to  the  lens  capsule,  the  tension  was  below 
normal  and  in  the  anterior  chamber,  apparently  attached  to  the 
posterior  surface  of  the  cornea,  was  a  white  substance  about  4  mm. 
long,  2  mm.  wide  and  1  mm.  thick.  There  was  an  irido-cyclitis, 
and  the  eye  was  extremely  tender  on  pressure. 

As  there  was  alreadj'  some  lachrymation  and  photophobia  of  the 
left  eye,  sympathetic  symptoms,  I  advised  immediate  enucleation,  and 
on  August  27th,  the  operation  was  performed. 

It  was  semewhat  prolonged  by  the  profuse  hemorrhage  and  the 
adhesions  of  the  conjunctiva  to  the  sclera,  a  result  of  the  intense 
inflammatory  process,  but  the  patient  rallied,  with  scarcely  any  reac- 
tion, and  OL  ihe  fourth  day  left  the  hospital. 

The  peculiar  feature  in  this  case  was  the  presence  of 
the  foreign  body  in  the  anterior  chamber  just  behind  the 
cornea.  How  did  it  get  there?  The  patient  informed  me 
that  he  first  noticed  it  about  two  or  three  months  previous, 
and  his  statement  is,  in  all  probability  correct,  for  it  was 
so  conspicuous  that  had  it  been  there  since  the  injury  it 
could  not  have  escaped  the  notice  of  any  of  the  physicians 
whom  he  had  consulted. 

The  cataractous  lens  and  the  posterior  adhesions  of  the 
iris  to  the  lens  capsule,  immediately  behind  the  corneal 
opacity,  were  pretty  strong  evidences  of  the  foreign  body 
having  wounded  the  iris  and  the  lens,  but  where,  during 
the  space  of  eighteen  years  or  more,  could  it  have  been 
without  being  visible  to  the  eye  or  producing  sympathetic 
trouble? 


A    CASE   OF   CAVERNOUS   ANGIOMA    (VASCULAR 
N^VUS)    OF  THE  TUNICA  CONJUNCTIVA. 

By  H.  O.  Reik,  M.  D. 

baltimore,  md- 

(Illustrated.) 

James  Minor,  colored,  age  16  years,  came  to  the  Baltimore  Eye, 
Ear  and  Throat  Hospital,  March  1,  1897,  for  treatment  of  a  growth 
on  his  left  eye.  His  mother  states  that  very  shortly  after  birth  a 
small,  red,  raised  spot,  probably  twice  as  large  as  a  pinhead,  was  no- 
ticed on  his  left  eye.  This  statement  is  confirmed  by  the  midwife; 
there  was  no  physician  in  attendance.  For  some  time  no  change 
was  noticed  in  the  eye,  but  by  the  end  of  his  first  year,  the  spot  had 
increased  some  in  size,  and  for  the  next  five  years  continued  to  grow 
steadily,  though  not  rapidly.  It  never  seemed  to  give  any  pain,  nor 
did  the  tissue  immediately  surrounding  it  become  inflamed  at  any 
time,  so  it  was  not  considered  necessary  to  consult  a  physician.  The 
growth  assumed  its  present  size  by  the  time  he  was  6  years  old,  and 


Fig.  1.     Appearance  before  opei-ation. 

since  then,  his  mother  thinks,  it  has  undergone  little  or  no  change. 
He  consulted  me  simply  because  he  desired,  if  possible,  to  have  his 
appearance  improved. 

The  tumor  was  quite  noticeable,  even  at  some  distance,  but  on 
close  inspection,  with  the  eye  tvirned  outward  so  that  the  cornea  al-; 
most  reached  the  outer  can  thus,  an  appearance  like  that  seen  in  the 
accompanying  water  color,  was  obtained.  (Fig.  1.)  To  the  nasal 
side,  and  about  3  millimeters  removed  from  the  cornea,  was  a  dark, 
purplish-red  tumor,  about  15  mm.  long,  3  to  5  mm.  wide,  and  5  mm. 
in  thickness,  narrowed  somewhat  toward  its  upper  extremity,  which 
was  rounded,  and  extending  below  under  the  lid  into  the  conjunc- 
tiva fornicis  inferior.     Its  anterior  surface  was  convex,  smooth  and 
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shinj',  covered  by  conjunctiva,  and  two  narrow,  light  bands  of  con- 
nective tissue  appear  to  pass  almost  horizontally  across  the  tumor, 
thus  producing  a  slightly  lobulated  appearance.  Its  posterior  sur- 
face was  slightly  concave  and  rested  in  its  entire  length  upon  the 
bulbus  oeiili.  The  tumor  was  situated  entirely  in  the  tunica  con- 
junctiva bulbi,  and  one  or  two  good  sized  vessels  passed  from  it  be- 
low into  the  conjunctiva  fornicis,  after  pursuing  a  somewhat  tortu- 
ous course.  By  pressure  the  tumor  could  be  moved  very  slightly 
from  side  to  side,  but  su.f!ieiently  to  indicate  that  it  was  not  adher- 
ent to  the  sclera.  The  plica  semilunaris  conjunctivag  was  hyper- 
trophied,  slightly  congested  and,  when  the  eye  was  rotated  inward, 
presented  several  delicate  folds. 

An  incision  was  made  in  the  conjunctiva  near  the  outer  edge  of 
the  growth,  blunt  pointed  scissors  were  then  passed  beneath  the 
tumor,  aud  it  was  easily  lifted  off  its  bed.  No  hemorrhage  was  en- 
countered until  the  base  was  cut  well  down  in  the  conjunctiva  forni- 
cis, and  even  then  the  bleeding  was  slight. 

I  saw  the  patient  last  on  March  28.  The  wound  was  perfectly 
healed  and  the  eye  looked  normal,  save  that  the  vessels  mentioned 


Fig.  2.     Cross-section  of  anterior  portion  of  tumor, 
before   as   connected   with   the  tumor,  were    still   present,  though 
greatly  reduced  in  size. 

The  specimen  was  hardened  in  formalin  and  imbedded  in  celloiden. 
Sections  were  cut  in  different  directions  through  the  growth  and 
stained  in  hsematoxjdin  and  eosin,  picro-carmine,  methylene-blue 
and  lithium-carmine. 

Under  the  low  power  the  tissue  seemed  to  be  composed  of  a  loose 
connective  tissue,  with  many  small  areolar  spaces,  and  to  contain 
very  numerous  blood  vessels.  These  vessels  run  in  every  direction, 
and  within  a  small  radius  one  sees  various  sections  of  them,  taken 
in  their  long  axis,  obliquely  or  crosswise.     In  addition,  in  the  most 
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vascular  parts  of  the  tumor,  large  blood  spaces  are  to  be  made  out 
witli  tolerably  tlim  walls  of  connective  tissue,  walls  -which  in  places 
appear  to  be  lined  by  endothelium,  though  this  is  not  easily  made 
out  everywhere.  These  cavernous  spaces  show  thin  connective  tis- 
sue bands  running  across  them,  lined  by  endothelium,  and  one  can 
think  of  their  being  partial  or  complete  partitions,  separating  adja- 
cent thin-walled  sinuses. 

By  the  higher  power,  the  connective  tissue  is  seen  to  consist 
mainly  of  the  white  fibrous  variety,  loosely  constructed,  and  not  very 
rich  in  connective  tissue  corpuscles.  The  anterior  surface  of  the  peri- 
phery of  the  growth  is  covered  by  conjunctival  epithelium,  below 
which  is  a  narrow  band-like  area  of  round  cell  infiltration.  The  en- 
dothelial cells  lining  the  numerous  small  vessels  are  easily  distin- 
guished, and  the  lumena  of  the  vessels  are  filled  with  blood.  The 
relative  proportions  of  the  different  varieties  of  leucocytes,  so  far  as 
could  be  judged,  were  not  abnormal.  (Fig.  2.)  The  tumor  is  then, 
histologically,  a  cavernous  angioma,  or  it  may  be  called,  if  pre- 
ferred, a  vascular  nsevus. 

A  careful  search  of  literature  for  any  similar  cases  which 
might  have  been  reported,  has  served  to  show  us  how  very 
rare  they  are.     As  the  distinction  between  angioma  and 
vascular  naevus  is  not  a  very  clear  one,  and  depends  appar- 
ently upon  the  question  as  to  whether  the  tumor  is  actively 
growing,  or  is  remaining  stationary,  it  occurred  to  me  that 
various  writers  might  have  made  different  classification,  so 
I  looked  not  only  for  reports   of   angioma,    but  vascular 
naevi  and  telangiectasien,  as  well.      I  was  scarcely  willing 
to  believe  that  these  growths  were  so  extremely  rare  as 
this  search  would  make  it  appear.      So  far  as  I  am  aware, 
only  one  case  has  heretofore  been  reported  in  this  country, 
that  of  Lippincott,  and  I  have  been  able  to  find  only  two 
others  in  the  English  language,  both  by  Dr.  Simeon  Snell, 
of  London.     One  of  Snell's  reports  is  accompanied  by  a 
colored  plate,  and  the  shape,  size  and  position  of  the  tu- 
mor, give  it  a  strong  resemblance  to  my  own.     No  micro- 
scopical examination  of  either  of  his  cases  is  m^entioned, 
Lippincott's  specimen  was  examined  by  Prof.  Whitney,  of 
Harvard,    and   is  described    as   cavernous   angioma    (1). 
Rampoldi  and  Stef anini  (2) ,  Armaignac   (3),  Dubois   (4), 
Talko  (5),  VanAmmon  and  Blessig   (6),  have  each   de- 
scribed or  mentioned  one  or  two   cases.     Bossalino   and 
Hallaner  (7),  Reich   (8),  and  Kroschinski  (9),  have  each 
reported  a  single  case  accompanied  by  histological  reports, 
and  their  findings  are  essentially  similar  to  those  described 
in  the  present  case. 

Fuchs,  in  his   treatise   on   diseases   of   the   eye,  says: 
"Angioma  of  the  conjunctiva  are  of  rare  occurrence.  They 
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are,  as  a  rule,  congenital,  and  increase  in  size  after  birth." 
Noyes  says  that,  "  angioma  of  the  conjunctiva  some- 
times occurs.  Its  most  frequent  seat  is  the  caruncle." 
Neither  of  these  authors  mention  naevi  of  the  tunica  con- 
junctiva bulbi. 

"Angioma  of  the  conjunctiva,"  says  Saemisch,  "either 
spread  there  from  a  palpebral  tumor,  or  develope  primar- 
ily in  that  membrane.  They  are  mostly  congenital,  and 
occur,  as  a  rule,  in  the  neighborhood  of  the  inner  commis- 
sure, or  exactly  on  the  plica  semi-lunaris  conjunctiva." 
He  advises  their  removal,  "because  after  remaining  un- 
changed for  some  years,  they  gradually  increase  in  cir- 
cumference and  through  narrowing  of  the  conjunctival 
sac,  and  later  by  projection  from  the  palpebral  fissure,  be- 
come quite  troublesome." 

These  tumors,  developing  primarily  in  the  conjunctiva, 
according  to  Virchow,  "Are  very  rare,  and  seldom  pro- 
gress beyond  the  naevus  stage,  although  an  occasional  ob- 
servation Oi  more  extensive  growth  is  known." 
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ON  PROFUSE  INTRA-OCULAR  HEMORRHAGE. 
By  J.  DA  Gam  A    Pinto, 

LISBON,  PORTUGAL. 

[Illustrated.] 

[Translated  by  Casey  A.  "Wood,  of  Chicago.] 

In  the  year  1884  I  reported  (1)  two  instances  of  severe 
bleeding  after  cataract  extraction,  since  which  time  other 
observers  have  published  similar  cases.  Among  these 
might  be  mentioned  Simi  (2),  Page  (3),  Van  Duyse  (4), 
Noyes  (5) . 

I  have  myself  also  observed  two  additional  cases,  which 
I  am  now  able  to  present,  with  a  report  of  the  anatomical 
conditions  of  eyes  lost  as  a  result  of  this  complication. 

The  following  is  a  brief  abstract  of  my  previously  pub- 
lished cases : 

I. — Mrs.  B.,  57  years  old,  with  myopia  of  about  lOD.,  has  an  im- 
ripe,  slowlj^  developing,  nuclear  cataract.  Extraction,  left  eye,  un- 
der chloroform  with  a  small  upward  corneal  flap  and  iridectomy, 
slight  vitreous  loss,  but  wound  edges  in  good  apposition.  Bandage. 
Twelve  hours  afterward,  in  the  night,  severe  vomiting  and  pain  in 
the  eye.  The  bandage  was  found  to  be  soaked  with  bright  red 
blood,  which  also  oozed  from  between  the  lids.  In  spite  of  applica- 
tions of  ice  and  sub-cutaneous  injections  of  morphia,  the  bleeding 
continued;  swelling  of  the  lids  and  chemosis;  cornea  clear;  no  an- 
terior chamber.  On  the  sixteenth  day  after  the  operation,  purulent 
infection  of  the  eye  set  in. 

"Warned  by  this  unfortunate  experience,  the  greatest  care 
was  exercised  in  dealing  with  the  cataract  in  the  second  eye. 
A  preliminary  iridectomy,  with  Forster's  method,  was  re- 
sorted to  and  extraction  of  the  lens  was  not  attempted  un- 
til a  year  after  the  initial  operation.  In  spite  of  this,  a 
smart  hemorrhage  followed  excision  of  the  iris,  filling  the 
anterior  chamber  with  blood.  The  incision  was  made  en- 
tirely within  the  cornea  so  as  to  avoid  the  vessels  at  the 
limbus.       Healing  was  normal,  and  the  visual  result  good. 

II.— Woman,  59  years  old,  very  corpulent  and  full-blooded. 
Nearly  ripe  cataract  left;  right  eye,  slightly  cloudy  lens  and  myopia 
3  D.  Patient  otherwise  healthy  and  with  normal  eyes.  Left  lens 
extracted  under  chloroform,  with  a  small  corneal  flap  and  upward 
iridectomy.      Nothing  worthy  of  note  oecxxrred  during  the  operation 
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but  three  hours  afterward  vomiting  set  in,  with  pain  in  the  eye. 
Bandage  found  soaked  with  fresh  blood,  which  continued  to  ooze 
from  between  the  lids.  Ice  applications  relieved  the  pain,  but  the 
bleeding  continued,  although  it  was  less  profuse  than  before.  On 
the  seventh  day  a  brownish  blood-clot  protruded  between  the  lips  of 
the  wound.  This  was  found  under  the  microscope  to  be  made  up  of 
a  mixture  of  vitreous,  blood  aud  pigment.  Finally,  the  acute  sjTup- 
toms  disappeared,  and  the  eyeball  atrophied. 

Of  the  711  cataract  extractions  done  by  me  in  Lisbon,  3 
were  undoubted  instances  of  serious  hemorrhage.  I  have 
had  another  case,  not  quite  so  typical. 

III.— Man,  age  60.  Right,  uncomplicated,  ripe  cataract.  Left,  be- 
ginning lenticular  opacities;  V  =  */i8.  No  vascular  changes  worth 
speaking  of.  Urine  normal.  Extraction,  right,  July  9,  '92,  with 
iridectomy  and  under  cocain.  Small  flap  incision  upward:  lens  re- 
moved without  difiiculty;  some  vitreous  protruded  and  was  snipped 
off.  Bandage.  In  the  evening  patient  complained  of  pain,  for 
which  a  morphia  injection  was  given.  The  pain  continued  until  the 
the  second  day,  when  blood  was  noticed  on  the  bandage.  A  vitreous 
mass  lay  between  the  lid  edges.  This  was  cut  off  close  to  the  wound. 
Again  on  the  thii'd  day,  more  vitreous  humor  mixed  Avith  blood  es- 
caped from  the  open  wound.  On  July  22,  increasing  chemosis.  Cor- 
nea clear.  Through  the  gaping  corneal  wound  there  protruded  a 
clot,  composed  of  viti-eous  aud  coagulated  blood.  Under  cocain  this 
"was  abscised,  the  parts  cleaned,  and  the  edges  brought  together.  A 
month  after  the  operation  the  wound  had  closed,  the  cornea  was 
clear  and  the  anterior  chamber  had  reformed.  In  the  pupillary 
area,  in  the  background,  one  could  observe  a  dark  membraneous 
mass.      A  month  later  still  the  eyeball  was  atrophic,  red  and  tender. 

IV. — Woman,  aged  52.  General  health  good.  Urine  normal.  Right, 
hypermature,  light-gray  cataract.  Iris  reacts  normally  but  bulges 
as  in  Morgagnian  cataract.  Projection  on  the  nasal  side  somewhat 
doubtful.  Left,  swoDen  cataract.  Projection  good.  November  16, 
'92,  extraction,  left,  under  cocain,  with  a  small  coi-neal  flap  and  iri- 
dectomy upward.  Hardly  had  the  capsule  been  opened  when,  with- 
out any  movement  on  the  part  of  the  patient  and  although  the  lid 
elevator  was  held  by  an  assistant,  the  lens  and,  immediately  follow- 
ing it,  some  vitreous  were  forced  out.  The  patient  was  chloroformed 
at  once,  the  vitreous  was  snipped  off,  the  edges  of  the  wound  were 
carefully  placed  in  position  and  a  bandage  applied.  During  the 
night  there  was  considerable  pain,  and  the  next  day  a  soft,  pig- 
mented mass  filled  the  wound.  The  pain  continued  and  additional 
blood  and  vitreous  escaped  through  the  corneal  incision.  On  the 
28th  of  December,  the  eye  was  soft,  the  wound  had  cicatrized  and 
the  pupil  was  displaced  upward.  The  over-ripe  nuclear  cataract  in 
the  right  eye  was  now  removed  under  chloroform.  Although  the 
cortical  substance  was  removed  with  difficulty  and  some  vitreous 
was  lost  through  rupture  of  the  hyaloid  membrane  recovery  from 
the  operation  was  rapid  and,  after  discission,  V  =  V4- 

V. — This  ease,  although  not  one  of  senile  cataract,  has  a  direct 
bearing  upon  the  subject  of  intra-ocular  hemorroage.  Man,  35  years 
of  age,  admitted  April,  1894.    Vision,  always  poor,  worse  since  pre- 
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ceding  summer.  Iridodonesis  on  both  sides.  Lenses  dislocated 
backward  and  downward.     V  E,  =  finger-counting  at  a  few  inches; 

V  L  =  fingers  at  1  meter.  Field  of  vision  normal.  Urine  normal, 
and  general  condition  good.  The  right  lens  was  extracted  under 
chloroform  and  with  irridectomy.  The  dislocated  lens  was  removed 
with  Weber's  loop.  Recovery  rapid,  and  the  healing  of  the  wound 
took  place  without  any  sign  of  irritation.  Two  weeks  afterward  the 
eye  was  white  and  the  pupil  clear,  but  some  vitreous  opacities  were 
discovered.  There  was  a  rather  large  posterior  staphyloma  with  a 
deep  excavation  of  the  disc,  probably  due  to  glaucoma.  V.  the  same 
as  before  the  operation.  Two  years  afterward  patient  returned, 
asking  to  be  operated  upon  in  his  now  completely  blind  left  eye.  On 
examination,  the  right  eye  had  V  =  hand  movements  eccentrically. 
Total  glaucoma.  The  cataract  in  the  left  eye  being  mature,  and  the 
projection  good,  I  removed  the  lens  in  its  capsule,  August  15,  '96. 
Iridectomy  was  done,  and  chloroform  was  given;  slight  loss  of  vit- 
reous. Shortly  afterward  the  patient  was  attacked  by  a  severe  fit  of 
coughing,  followed  by  pains  in  the  eye.  The  bandage  was  found  to 
be  soaked  with  blood;  the  corneal  wound  was  gaping  and  a  mass 
of  bloody  vitreous  presented  in  it.  The  hemorrhage  continued  for 
several  days  accompanied  by  severe  pains,  that  were  relieved  by  re- 
peated injections  of  morphia.  September  1.  The  eye  is  white,  but 
a  large  black  mass  protrudes  from  the  lips  of  the  wound.  Cornea 
irregular,  but  its  inferior  half  is  transparent.  The  anterior  cham- 
ber has  reformed.  The  protruding  mass  was  snipped  off  under  co- 
cain.  This  procedure  was  followed  by  slight  bleeding,  but  the 
wound  eventually  healed  and  the  bulb  slowly  atrophied. 

VI.— Woman,  65  years  old,  very  fat.  Left,  hypermature  cataract 
with  opaque  capsule.  Tension  normal,  pupillary  reaction  and  pro- 
jection good.     On  the  right  side  there  is  also  cataract,  not  yet  ripe. 

V  R  :=  finger  counting.  Urine  normal.  Vascular  system  in  fair 
condition.  June  the  9th,  '94,  extraction  of  the  left  cataract  with  iri- 
dectomy and  under  chloroform.  The  shrunken  lens  was  removed  in 
its  capsule  with  a  slight  loss  of  vitreous.  Severe  vomiting.  On  the 
third  day  a  slight  swelling  of  the  lids  and  scleral  conjunctiva  was 
noticed.  Cornea  clear,  but  there  is  a  yellowish  reflex  from  the  vit- 
reous. Suspecting  a  beginning  infection,  the  wound  was  reopened 
twice  and  the  aqueous  allowed  to  escape.  Sub-conjunetival  injec- 
tion of  sublimate.  The  swelling  declined  during  the  next  few  days; 
the  cornea  remained  clear  and  the  mass  in  the  vitreous  looked  more 
like  a  detachment  of  the  retiua.  The  eyeball  gradualh^  shrank,  but 
remained  for  a  long  time  red  and  painful.  On  the  ISth  of  July,  the 
right  catai'act  was  successfully  removed   and  V  =  Vs  with  +  12  D. 

This  case  should  not  properly  be  classod  with  the  other 
five  although,  on  the  other  han-d,  tho  detached  retina  was 
almost  certainly  pushed  forward  by  a  hemorrhage  occur- 
ring behind  it. 

We  have  so  far  not  succeeded  in  obtaining  a  demonstra- 
tion, either  clinical  or  anatomical,  of  the  exact  cause  of 
this  serious  complication.  In  my  former  article  I  ex- 
pressed the  belief  that  the  bleeding  arose  in  consequence 
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of  pressure  upon  the  blood  vessels,  incited  by  the  efforts 
at  vomiting  in  an  eye  predisposed  by  vascular  disease  to 
this  calamity.  For  example,  if  an  abnormal  weakness  of 
the  choroidal  vessels  were  present  and  a  congestion  of 
the  large  veins  were  induced  by  vomiting,  a  rupture  of  the 
former  might  easily  result. 

I  was  the  more  inclined  to  accept  this  explanation  be- 
cause in  my  two  first  cases  the  bleeding  set  in  imimediately 
after  the  chloroform  —  vomiting.  It  was  so  in  Warol- 
mont'scase  (6).  In  Simi's  (7)  case  it  is  not  stated  whether 
chloroform  had  been  administered  or  not,  although  the 
hemorrhage  set  in  during  the  night,  after  an  attack  of 
vomiting.  Van  Duyse  (8)  mentions  vomiting  in  the  his- 
tory which  he  gives,  but  the  bleeding  followed  immediately 
upon  the  occurrence  of  pain.  In  my  cases,  V.  and  VI., 
vomiting  and,  what  amounts  to  the  same  thing  so  far  as 
vascular  congestion  is  concerned,  severe  coughing  were 
probably  responsible  for  the  bleeding. 

In  considering  the  etiology  of  intra-ocular  bleeding  the 
refractive  condition  must  not  be  forgotten.  My  first  two 
cases  were  myopic,  one  of  them  of  high  degree  (10  D.) ; 
number  V.  belongs  to  the  same  class.  O.  Becker  (9) 
and  Van  Duyse  mention  each  one  case,  and  Noyes  two 
more  examples  of  myopia.  It  is  well  known  that  my- 
opia, especially  in  old  people,  predisposes  to  choroidal 
bleeding.  It  is  not  surprising  if,  after  cataract  extract- 
ion (the  support  afforded  to  the  walls  of  the  blood  vessels 
being  removed  and  the  eye -coats  being  also  allowed  a 
certain  amount  of  movement  upon  each  other)  a  rupture 
of  the  vessels  of  the  choroid  should  occur.  Noyes  appears 
to  take  this  view  of  the  case,  as  he  warns  the  operator 
against  the  dangers  of  cataract  extraction  in  old  people 
with  high  degrees  of  myopia. 

Not  only  is  this  matter  of  great  importance  from  a  theo- 
retical standpoint,  but  it  is  also  of  practical  value  in  con- 
sidering the  question  as  to  how  we  shall  avoid  such  a  ser- 
ious complication.  Noyes  advises  a  preliminary  iridec- 
tomy and  in  his  fourth  case  followed  this  plan  in  the 
second  eye  with  good  results.  In  my  own  case  (No.  1)  1 
had  a  similar  experience,  although  I  am  inclined  to  doubt 
whether  the  initial  operation  did  more  than  avoid  the  diffi- 
culty arising  from  the  iridic  bleeding,  thus  giving  a  clear 
field  for  the  extraction  and  the  manipulations  that  pre- 
ceded and  followed  it.     That  a  preparatory  excision  of  a 
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portion  of  iris  does  not  afford  an  absolute  protection 
against  a  disastrous  result  from  intra-ocular  hemorrhage, 
is  illustrated  in  a  case  reported  by  Van  Duyse — a  woman, 
aged  67,  with  slight  plus  tension  and  cataract  in  both  eyes. 
Eserin  was  prescribed  and  iridectomy  done  in  both  eyes. 
Later,  a  double  cataract  extraction  in  one  sitting.  Imme- 
diately afterward,  profuse  bleeding  occurred  from  one  eye, 
which  was  eventually  lost. 

Myopia  alone  cannot  be  held  responsible  for  this  acci- 
dent; other  factors  must  be  considered.  Chief  among 
these  are  the  age  of  the  patient  and  the  loss  of  vitreous 
during  the  operation.  There  was  a  varying  amount  of 
vitreous  lost  in  five  of  my  six  cases.  Noyes  mentions  this 
complication  in  three  of  his  four  cases.  Of  course  we  must 
exclude  from  these  the  instances  where  the  escape  of  vit- 
reous was  not  the  cause,  but  the  consequence  ef  the  hem- 
orrhage, as  in  my  own  cases.  III.  and  IV. 

Even  a  more  marked  example  is  that  of  Becker's  case  (1) .  An 
elderly  physician,  extremely  myopic,  had  been  operated  upon  for 
cataract.  Immediately  after  the  removal  of  the  lens  the  vitreous  pre- 
sented in  the  wound  in  the  shape  of  a  large  ball.  The  hj^aloid  mem- 
brane did  not  burst  and  no  blood  escaped,  but  the  latter  could  be 
seen  with  the  naked  eye  lying  behind  the  protruding  vitreous.  We 
can  only  say,  in  such  cases,  that  whatever  be  the  cause  of  the  acci- 
dent, the  choroidal  vessels  burst  and  the  escaping  blood  forces  the 
vitreous  through  the  corneal  wound. 

To  these  predisposing  causes  one  must  add  an  abnormal 
weakness  of  the  vascular  walls.  This  is  commonly  con- 
sidered as  a  part  of  a  general  defect.  In  my  five  cases, 
however,  .nothing  of  the  kind  was  found,  but  in  case  I  there 
were  many  signs  of  the  hemorrhagic  diathesis.  The  iri- 
dectomy was  followed  by  profuse  bleeding  while  slight 
taps  with  the  fingers  on  the  back  of  the  patient's  hand 
produced  large  blebs  of  blood.  In  Arlt's  case  (1)  there  was 
a  flat  nsevus  on  the  corresponding  side  of  the  face  and  it 
may  be  that  a  varix  of  the  choroidal  vessels  existed.  Simi 
mentions  the  existence  of  atheroma  of  the  radial  artery. 
Van  Duyse  mentions  another  case  presenting  cardiac  hy- 
pertrophy, general  arterio- sclerosis  and  the  formation  of 
varices. 

The  nature  of  these  changes  in  the  choroidal  vascular 
system  has  been  fairly  well  determined  by  histological 
examinations  but,  until  recently,  nothing  definite  has  re- 
sulted from  them.  Van  Duyse,  who  was  the  first  to  exam- 
ine an  eye  lost  from  intra-ocular  bleeding,  found  the  cho- 
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roid  detached  from  the  anterior  and  upper  part  of  the  eye- 
ball. The  ciliary  body  was  torn  away  from  its  normal 
position  and  the  whole  iris  pressed  into  the  wound.  The  ves- 
sels of  the  uveal  tract  were  filled  with  blood  but  their  walls 
were  entirely  normal.  There  was  nothing  abnormal  about 
the  retinal  vessels.  The  next  examination  was  made  by 
Fage  in  Badal's  clinic  in  Bordeaux.  The  eye  had  been 
enucleated  twelve  days  after  a  cataract  extraction  done  un- 
der cocain.  The  general  ocular  system  was  normal,  Soon 
after  the  removal  of  the  lens  a  burning  pain  was  felt  in  the 
eye,  profuse  hemorrhage  set  in,  finally  ending  in  panoph- 
thalmitis. On  opening  the  bulb  blood  was  found  between 
sclera  and  choroid.  Ciliary  body  and  retina  were  de- 
tached. The  microscope  showed  the  blood  vessels  and  tis- 
sues of  the  choroid  to  be  absolutely  normal.  The  retinal 
sections  were  not  well  defined;  still,  the  source  of  the 
bleeding  was  thought  to  be  in  the  choroid. 

I  have  also  had  an  opportunity  of  making  a  similar  his- 
tological examination.  The  eye  was  removed  from  a  pa- 
tient operated  upon  for  cataract  extraction  by  a  colleague. 
The  extraction  was  successfully  made  but  was  followed  by 
profuse  bleeding  and  final  atrophy  of  the  globe.  The  eye- 
ball was  hardened  in  Miiller's  fluid  and  alcohol,  stained 
with  hematoxylin  and  alum -carmine  and  imbedded  in 
celloidin. 

Fig,  1  (see  Plate)  shows  a  cross-section  of  the  globe, 
enlarged  four  times.  The  section  is  somewhat  peripheral 
but  shows  very  plainly  the  characteristic  changes.  The 
wavy  border  plainly  indicates  the  general  shrinking.  The 
extraction  wound  (a)  is  sharply  retracted,  infiltrated 
throughout,  and  holds  the  incarcerated  iris.  The  lamellae 
of  the  swollen  ciliary  body  (b),  close  by,  near  the  top 
of  its  free  margin,  as  well  as  in  the  neighboring  choroid 
are  infiltrated  with  blood.  Farther  backward  is  a  large 
blood  collection,  divided  into  three  distinct  parts  (c).  With 
a  stronger  lens  it  is  noticed  that  in  this  situation  the  cho- 
roid is  split,  the  thicker  layer  forming  the  inner  border  of 
the  blood  clot  (d).  The  thinner  layer  lies  against  the 
sclera,  disorganized  and  infiltrated  with  blood.  In  this  lo- 
cality also  are  scattered  both  pigmented  and  non -pig- 
mented cells,  as  well  as  free  pigment.  Still  farther  behind, 
the  choroid,  although  infiltrated  with  blood,  is  undis- 
turbed throughout  its  whole  thickness  and  is  attached  to 
the  sclera  (e).     In  the  other  half  the  conditions  are  the 
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Vertical  section  of  an  eye  operated  on  for  cataract  and  lost  from 
choroidal  hemorrhage. 
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same,  although  the  bleeding  has  a  more  interstitial 
character;  the  choroid  is  also  split  into  two  layers,  the 
thicker  of  which  is  detached  (f),  the  other  being  divided 
into  sections  filled  with  blood  (g) .  At  h,  in  the  middle  of 
the  diffused  bleeding,  is  a  circumscribed  hemorrhage. 

The  detached  retina  (i)  lies  in  many  folds,  between  which 
sometimes  blood,  sometimes  celloidin  masses  may  be  seen. 
At  some  points  parenchymatous  bleeding  may  be  observed 
in  the  retina,  a  hemorrhage  whose  origin  was  undoubtedly 
the  retinal  vessels  themselves. 

The  most  careful  examination  of  the  chroidal  and  retinal 
vessels  showed  absolutely  no  changes  in  their  walls  that 
might  explain  the  bleeding.  This  examination,  as  well  as 
that  of  the  two  cases  already  noted,  indicate  that  the  bleed  - 
ing  originated  in  the  parenchyma  ef  the  choroid  and  prob- 
ably, as  a  secondary  result,  from  the  retinal  vessels.  The 
present  investigation,  therefore,  confirms  what  has  al- 
ready been  published. 

Intra-ocular  hemorrhage  following  other  operations  on 
the  eyeball,  or  as  a  result  of  perforation  of  the  cornea  in 
ulcer,  is  still  rarer.  Such  a  case  occurring  in  my  own  prac- 
tice is  the  following: 

Mrs.  A.,  aged  63,  left  eye  blind,  a  year  before  consulting  me,  from 
acute  glaucoma.  Right  eye  for  some  time  affected  by  intermittent 
attacks  of  lowered  vision.  The  left  eye  is  very  hard  and  amaurotic ; 
iris  atrophic,  a.  c.  shallow,  greenish  reflex  from  the  pupil;  in  short, 
a  typical  picture  of  absolute  glaucoma.  The  tension  of  the  right 
eye  is  somewhat  raised  and  the  disc  is  slightly  excavated.  The  F.  of 
V.  is  contracted  up  and  out  as  well  as  down  and  in.  Myopia  ID.; 
V  =  1/3-  After  use  of  eserin  for  three  days,  V  =  1/2-  Iridectomy  was 
done,  without  accident,  and  with  excellent  visual  results.  About  six 
weeks  afterward  (Dec.  19,  1888,)  the  patient  again  came  to  me  with 
a  severe  inflammation  of  the  left,  blind  eye.  The  cornea  showed  a 
central,  cloudy  ulcer.  Hot  fomentations  were  ordered.  Dec.  30. 
There  is  a  little  bleeding  from  the  vessels  of  the  ulcer.  Next  day 
the  cornea  was  clearer  and  the  edges  of  the  ulcer  better  defined  al- 
thoiigh  its  apex  now  extends  to  Descemet's  membrane.  There  is 
intense  ciliary  injection  including  the  periphery  of  the  cornea; 
nearer  the  center  a  concentric  zone  of  parenchymatous  bleeding. 
Jan.  1,  '89.  In  the  night  there  was  a  rupture  of  the  cornea  followed 
by  profuse  hemorrhage.  In  spite  of  a  pressure  bandage  bleeding 
continued  until  10  o'clock  in  the  morning,  trickling  along  a  clot, 
about  a  cm.  in  length,  that  protruded  from  the  perforation  in  the 
cornea.  It  was  not  possible  to  discover  the  origin  of  the  hemor- 
rhage— whether  from  the  iris  or  deeper.  Conjunctiva  chemotic.  The 
eye  was  enucleated,  the  average  amount  of  bleeding  followed  and 
wound  healed  nicely. 

Fig.  2  (see  Plate)  shows  a  horizontal  section  of  this  eye 
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magnified  four  times.  The  globe  is  much  enlarged,  al- 
though the  normal  form  is  retained.  The  nerve  is  com- 
pletely excavated  (a),  its  connective  tissue  degenerated 
and  in  consequence  full  of  cells.  The  excavation  in  the  nerve 
head,  as  well  as  the  whole  vitreous  cavity  is  filled  with  blood 
(b).  The  detached  and  wrinkled  retina  stretches  like  a 
thick  cord  from  the  papilla  almost  to  the  cornea  (c)  ;  only 
its  nuclear  layers  are  distinguishable.  The  choroid  is  also 
totally  detached  and  adherent  to  the  retina  (d)  ;  only  where 
the  posterior  ciliary  arteries  enter  the  eyeball  has  it  re- 
mained in  place  and  even  here  a  well  marked  layer  of 
blood  separates  it  from  the  sclera.  It  is  as  if  it  had  been 
held  in  place  by  the  vessels  themselves  in  spite  of  the 
pressure  exerted  upon  it  by  the  escaping  blood.  In  the 
anterior  part  of  the  section,  at  its  nasal  apex,  a  portion  of 
the  choroid  is  still  in  place  but  is  split  into  layers  by  the 
blood  (f).  The  ciliary  body  is  here  plainly  seen  (g),  al- 
though infiltrated  by  blood.  Only  a  small  portion  of  the 
cornea  is  to  be  seen  (h)  ;  it  is  crowded  with  cells  and  has 
running  through  it  numerous  fine  vessels.  In  the  open 
perforation-wound  is  a  thick  plug,  composed  of  blood-co- 
agulum  (i)  and  choroid.  The  choroid  shows  toward  the 
temporal  side  its  entire  thickness  (d)  but  on  the  nasal  side 
it  appears  only  as  a  thin  layer  infiltrated  with  blood  (j). 
In  the  center  of  the  clot  are  fibrinous  filaments,  vitreous 
shreds,  retinal  remains,  as  well  as  pigmented  and  colorless 
cells. 

The  parts  most  worthy  of  notice  are,  however,  the  cho- 
roidal vessels.  These  are  so  decidedly  enlarged  and  their 
walls  so  evidently  thickened  that  they,  in  spite  of  the  slight 
magnification,  can  be  readily  distinguished  (k).  This  thick- 
ening of  the  vascular  walls,  the  unusual  increase  in  the 
lumen  of  the  vessels  and  their  distension  with  blood  ex- 
plain the  swollen  appearance  of  the  choroid.  The  walls  of 
the  vessels  are  everywhere  infiltrated  with  round  cells  that 
have  here  and  there  undergone  degeneration.  A  good  idea 
of  the  changes  that  have  taken  place  in  the  walls  of  the 
choroidal  vessels  may  be  obtained  by  observing  two  cross - 
sections,  marked  c,  and  situated  near  the  nerve  head, 
behind  the  detached  retina.  In  the  smaller  the  lumen  of 
the  vessel  can  be  readily  made  out,  while  that  portion  of  its 
wall  toward  the  sclera  is  markedly  displaced  by  the  blood 
clot. 

All  these  vascular  changes  were  undoubtedly  due  to  the 
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glaucomatous  process;  the  immediate  cause  of  the  hem- 
orrhage being  the  sudden  rupture  of  the  stretched,  infil- 
trated and  congested  eye -coats  containing  the  previously 
degenerated  choroidal  vessels.  A  similar  case  is  pub- 
lished by  Duf  our  (9)  of  Lausanne.  Iridectomy  was  done  for 
the  relief  of  pain,  on  an  eye  affected  with  absolute  glau- 
coma. Hemorrhage  set  in  and  the  eye  was  immediately 
enucleated.  When  examined  a  large  retro -choroidal  clot 
was  discovered  which  had  pushed  forward  both  retina  and 
choroid  into  the  lips  of  the  wound. 

My  thanks  are  due  to  Dr.  F.  Meyer  for  the  two  drawings 
accompanying  this  article. 


A  CONTRIBUTION   TO   THE   TREATMENT  OF 
SYPHILITIC  AILMENTS  OF  THE  EYEBALL.* 

By  Jehin  Prume,  M.  D. 

montreal,  canada. 

The  treatment  of  syphilitic  ailments  has  always  been  the 
subject  of  constant  research  and  eternal  discussions. 

This  complaint  offers  such  a  vast  scope  for  observation, 
that  we  can  daily  verify  some  of  its  manifestations. 

In  fact,  of  all  the  ailments  which  trouble  our  poor  hu- 
manity, one  of  the  most  universally  spread,  is  syphilis. 

After  all,  what  is  syphilis?  «  Is  it  an  infectious  ailment? 
Evidently,  since  all  the  clinical  observations  tend  to  dem- 
onstrate it;  an  ailment  manifesting  itself  by  a  series  of 
known  phenomena,  demonstrated  and  absolutely  typical, 
invading  our  economy  at  first  by  degrees,  to  smite  sooner 
or  later,  without  distinction,  its  slightest  elements.  It  is  at 
first  a  purely  local  and  characteristic  affection,  which  dis- 
appears, to  furnish  later  on  desperate,  and  yet  nearly  al- 
ways lasting  symptoms. 

Indeed,  what  so  singular  and  irregular,  as  the  different 
periods  of  this  disease.  Today  you  attend  an  indi- 
vidual who  has  a  chancre  of  the  genitals;  he  comes 
back  to  you  a  few  weeks,  or  months  later,  with  an 
eruption  of  the  teguments,  an  affection  of  the  mouth,  loss  of 
hair,  and  yet  all  this  has  the  same  course.  A  few  years 
later  the  patient  may  have  either  an  affection  of  the  nose, 
the  liver,  the  eyes,  and  what  not;  it  is  always  syphilis. 

Therefore,  it  is  what  Dr.  Lancereaux,  in  his  masterly 
clinics,  would  repeat  to  us  over  and  over  again : 

"A  doctor  must  always  be  on  his  guard;  in  any  sick 
person,  one  must  always  suspect  syphilis,  hysteria  or 
alcoholism.  These  ailments,  at  times  show  very  strange 
symptoms  which  may,  if  we  are  not  on  our  guard,  lead  us 
to  giving  a  diagnosis  altogether  different  from  the  real 
one." 

How  many  doctors  who,  after  having  treated  the  first 
syphilitic  manifestations,  chancres,  mucous  blotches,  etc., 

*  Read  before  the  Ophthalmological  Society,  British  Medical  Asso- 
ciation, Montreal,  September  2,  1897. 
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believe  their  patients  are  forever  rid  of  the  germs  of  the 
disease?  Yet,  ten  years,  fifteen  years,  twenty  years  af- 
ter, the  syphilitic  may  again  be  compelled  to  consult  his 
physician. 

Give  mercury  or  iodide  of  potassium  to  this  patient,  and 
you  will  see  him  if  not  entirely  recovering,  at  least  im- 
proving. Syphilis  has  not  left  this  patient ;  it  was  simply 
dormant,  and  it  appears  again  suddenly,  more  terrible  than 
ever,  and  when  least  expected.  Even  twenty  years  after 
the  initial  lesion. 

Syphilis  is  then  a  general  ailment  with  local  effects;  and 
for  this  reason,  is  of  interest  to  practitioners  in  every 
branch  of  medicine ;  that  is,  general  pathology,  and  the 
different  specialties  derived  therefrom. 

In  ophthalmology,  no  more  than  in  the  other  branches  of 
the  medico-surgical  science,  do  we  escape  the  phenomena 
of  the  terrible  disease. 

We  have  occasion  to  contend  with  it,  alas,  but  too  fre- 
quently, with  this  double  satisfaction:  Of  being  able  to 
recognize  the  enemy,  in  the  very  center  of  the  eyeball; 
and  of  possessing  the  instrument  which,  sooner  or  later, 
will  surely  drive  it  out. 

Unfortunately,  we  are  often  too  late,  the  disease  has 
made  too  much  progress  to  allow  us  to  repair  what  has 
been  lost;  being  unable  to  completely  save  the  eye,  we 
must  be  content  to  preserve  a  slight  remainder  of  sight, 
which  will  help  the  patient  to  continue  his  hard  existence. 

The  remedy  which  we  use  against  syphilis  as  is  well 
known,  is  mercury,  and  indeed  nobody  pretends  changing 
this  treatment.  Of  late  years,  however,  serum  injections  ap- 
pear to  have  caused  a  revolution  in  the  practice  of  thera- 
peutics. 

We  read  in  the  Medical  Annual,  (New  York,  1897,  p. 
554,)  Norman  W.  Walker,  M.  D,  Edinburgh: 

"  There  are  several  papers  dealing  with  the  serum  treat- 
ment of  this  disease,  from  the  perusal  of  which  it  is  evi- 
dent that  the  method  is  one  of  some  value. 

"  Pellizzari  (La  dinica  Moderna,  Feb.  15,  1896,)  re- 
ports a  case  where  treatment  was  commenced  on  July 
5,  and  by  October  10,  1892,  all  symptolns  had  disappeared, 
and  the  patient  remains  up  to  the  present  perfectly  well. 

"  Pellizzari  is  satisfied  that  in  every  case  the  manifesta- 
tions are  rendered  milder.     The  best  results  were  obtained 
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when  the  treatment  was  begun  early.  He  therefore,  be- 
lieves that  it  confers  a  sort  of  immunity  on  the  tissues. 

"  Gilbert  and  Fournier  used  the  serum  for  a  patient  in 
the  late  stage,  and  found  the  results  quite  satisfactory. 
They  have  also  tried  to  get  a  protective  serum  from  ani- 
mals inoculated  with  the  disease,  and  some  patients  were 
treated  with  this  serum.  The  results  were  not  so  satisfac- 
tory." 

Undoubtedly  the  serum  treatment  is  called  upon  to  play 
a  great  part  in  the  future.  However,  it  is  impossible  for 
us  to  consider  it  seriously  as  yet,  the  observations  obtained 
up  to  this  day,  although  very  promising,  are  not  conclus- 
ive enough  to  become  positive  and  absolute  rules. 

We  must,  as  it  is,  continue  with  the  old  treatment. 

Mercury  being  then  the  only  positive  treatment  now 
known,  in  so  far  as  results  are  concerned,  we  have  only 
to  study  which  mode  of  administration  will  give  us  the 
quickest  results. 

Mercury  has  been  administered  under  nearly  every  form. 
Gilbert's  syrup,  proto-iodide,  subcutaneous  injections,  fric- 
tions, subconjunctival  injections,  etc.,  etc.  But  there 
are  cases  where  the  digestive  organs  seem  to  tire,  when 
the  patients  refuse  to  submit  to  subcutaneous  injections, 
when  the  subconjunctival  injections,  although  as  well 
made  as  possible,  are  so  painful  that  the  patients  cannot 
bear  them.  Frictions,  even  when  regularly  administered, 
give  but  very  uncertain  results  in  certain  cases. 

Under  certain  circumstances,  a  rapid  result  and  imme- 
diate effect  are  urgent.  How  are  we  to  supply  the  defi- 
ciency of  the  different  methods  of  absorption  of  mercury? 
It  is  by  resorting  to  new  processes.  In  medicine,  every- 
thing is  obtained  by  experiments,  and  it  is  precisely  only 
after  having  studied  and  tested  all  the  different  methods  of 
administration  of  mercury,  that  we  can  form  an  exact  idea 
of  the  question. 

Nevertheless,  many  doctors  are  content  to  administer 
mercury  under  one  form  or  another,  without  even  trying 
other  methods,  so  that  some  of  their  patients  recover,  while 
others,  on  the  contrary,  remain  in  about  the  same  state. 

Why  this  difference?  For  the  very  simple  reason 
that  the  power  of  bearing  is  not  the  same  in  every- 
one; we  may  have  a  patient  with  whom  frictions  will 
give  marvelous  results,  whilst  with  another,  results  will 
be  absolutely  null;  still  another  patient  may  be  unable  to 
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take  mercury  by  the  gastro- intestinal  tract,  and  lastly, 
subcutaneous  injections  may  cause  numerous  abscesses, 
and  the  patients  may  positively  object  to  subconjunctival 
injections. 

What  then  shall  we  do — shall  we  persist  in  the  same 
treatment?  Not  at  all;  we  change  the  treatment;  we  ex- 
periment on  the  same  patient  with  the  different  methods, 
and  in  this  way  may  obtain  good  results. 

All  the  different  modes  of  administering  mercury  have 
undergone  a  certain  revolution ;  thus  it  is,  that  we  have 
passed  from  absorption  by  the  digestive  conduits  to  the 
frictions  and  fumigations,  then  to  subcutaneous  and  sub- 
conjunctival injections,  and  lastly,  to  intra-venous  injec- 
tions. 

We  were  present  at  the  first  intra-venous  injections 
practised  in  Paris.  We  have  operated  upon  over  two 
thousand,  and  we  believe  that  we  are  in  a  position  to  ex- 
plain these  therapeutical  proceedings  with  all  the  advan- 
tages and  disadvantages  they  may  possess,  and  give  even 
to  the  minutest  details  its  operative  technic. 

What  are  the  real  advantages  of  intra-venous  injections 
over  the  other  methods  of  administering  mercury? 

It  is  by  analyzing  the  disadvantages  which  the  other 
methods  may  offer,  that  we  will  succeed  in  answering  this 
question. 

If  mercury  is  administered  by  the  digestive  conduits, 
proto-iodide  pills,  Gilbert's  syrup,  etc.,  it  sometimes  hap- 
pens that,  after  a  certain  time,  the  treatment  must  be  dis- 
continued on  account  of  the  bad  condition  of  the  digestive 
organs;  dyspepsia,  diarrhea,  gastralgia.  Fournier  says, 
we  even  meet  with  patients  whose  stomach  and  intestines 
show  themselves  absolutely  refractory  to  mercury  and 
will  not  tolerate  it. 

Frictions  do  not  have  the  disadvantage  of  fatiguing  the 
digestive  organs,  they  act  quickly  and  surely,  but  on  the 
other  hand,  every  practitioner  knows  how  hard  it  is  in  pri- 
vate practice,  to  have  this  treatment  accepted ;  many  per- 
sons refusing  to  apply  a  repulsive  and  apparently  unclean 
pomatum  to  their  teguments.  It  is,  in  truth,  only  a  detail, 
but  still  one  which  must  be  considered.  Moreover,  fric- 
tions are  liable  to  cause  mercurial  affections  of  the  skin, 
and  finally,  stomatitis. 

It  is  a  curious  fact  to  establish  that  with  the  intra- 
venous injections,   stomatitis  does  not,  or  hardly  so  ex- 
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ist.  Again  we  repeat  it,  we  have  practiced  nearly  two 
thousand  intra-venous  injections,  and  we  have  had  but  two 
cases  of  stomatitis,  and  even  then  very  slight  ones. 

Subcutaneous  injections  are  practised  to  a  great  extent; 
we  have  made  as  many  as  one  hundred  in  a  day.  They  are 
sometimes  very  painful;  if  they  are  given  in  the  lum- 
bar parts,  the  least  movement  causes  pain;  in  the  gluteal 
parts,  other  inconveniences,  easily  appreciated;  in  the 
arms,  it  produces  a  numbness  of  the  arm  and  hand.  Hap- 
pily, these  phenomena  are  not  regular,  but  those  who 
have  specially  treated  syphilitic  affections,  know  how 
troublesome  they  are  to  the  physician  and  how  painful  to 
the  patient. 

Moreover,  they  are  liable  to  produce  nodes,  which  per- 
sist and  are  the  source  of  considerable  annoyance  and 
inconvenience  to  the  patient.  We  have  in  several 
cases  noticed  the  formation  of  abscesses,  even  when  the 
greatest  care  had  been  taken.  Sublimate  and  al- 
cohol lotions,  sterilizing  the  needle  by  passing  it  through 
the  flames  of  an  alcohol  lamp,  collodion  dressing.  These 
abscesses  usually  take  very  long  to  heal,  mortification 
of  the  tissues  setting  in;  they  are  more  frequently  met 
with  in  lymphatic  subjects.  We  have  had  two  patients  in 
particular,  a  young  girl  of  18,  and  a  child  of  9,  who  had  all 
the  symptoms  of  lymphatism. 

Subconjunctival  injections  may  be  practiced  in  cer- 
tain syphilitic  affections  of  the  eyeball.  A  solution  of 
sublimate  (bichloride  of  mercury)  in  doses  of  1  to 
1000.  Whether  these  injections  are  given  in  massive  doses 
or  in  a  few  drops  only,  they  are  equally  very  painful. 
We  usually  proceed  in  the  following  manner: 
Anesthesia  of  the  eye  is  obtained  with  a  few  drops  of  co- 
cain  (sol.  1  to  20)  but  immediately  the  effects  of  this  pass 
off,  the  patient  suffers  excessive  pain,  which  may  last 
two  or  three  hours.  Our  friend.  Dr.  Moisonnier,  of  Pairs, 
and  I,  have  slightly  altered  this  method  by  adding  a 
few  drops  of  cocain  to  the  liquid  injected.  We  have  ob- 
tained rather  good  results,  but  must  take  into  consider- 
ation, as  an  after  effect,  a  real  idiosyncracy  for  cocain  on 
the  part  of  the  patient. 

We  are  very  much  in  favor  of  the  subconjunctival  in- 
jections which  render  every  day  such  great  services  in  oc- 
ular therapeutics  and  which,  in  the  last  few  years,  appear 
to  have  been  undergoing  a  very  great  development.     But 
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we  believe  that  they  are  more  liable  to  do  good  in  the 
treatment  of  local  infections,  affections  of  the  eyes,  rather 
than  in  an  affection  caused  by  the  general  condition  of  the 
system. 

Intra-venous  injections  act  very  rapidly  and  if  the 
doses  are  properly  regulated  they  produce  none,  or  hardly 
any  of  the  general  symptoms.  It  will  be  easily  understood 
that  if  the  medicament  is  sent  directly  into  the  circula- 
tion the  action  is  more  direct,  and  there  being  no  neces- 
sity of  administering  large  doses ;  these  latter  are  easier  to 
control.  They  produce  no  local  phenomena  unless  the  in- 
jections are  accidentally  made  into  the  peri-vascular  tis- 
sues, which  sometimes  happens  when  the  patient's  ven- 
ous system  is  badly  developed.  It  is,  therefore,  preferable 
to  abstain  from  these  injections  when  treating  a  person 
whose  superficial  veins  are  not  quite  visible ;  for  in  such  a 
case,  the  same  inconveniences  will  present  themselves,  as 
for  subcutaneous  injections. 

The  mercurial  salt  which  we  employ  for  the  intra-venous 
injections  is  the  cyanide  of  hydrargyrum.  It  is  a  very 
toxical  salt,  soluble  in  water,  ether  or  alcohol.  This  salt  of 
mercury  was  first  used  for  injections  in  1874  by  Culling- 
worth;  since  then  a  large  number  of  physicians  have  used 
it,  amongst  others,  Abadie,  Boer,  De  Wecker,  Darier, 
De  Spevile,  Guntz,  Galezowski,  Mandelbanus,  Sigunmd, 
Panas,  etc.,  etc. 

The  preparation  of  cyanide  of  hydrargyrum  for  injec- 
tions requires  special  care.  We  will,  therefore,  enter  into 
certain  pharmacological  details,  which  we  believe  to  be  in- 
dispensable. 

We  use  cyanide  of  hydrargyrum  in  doses  of  1  to  100, 
that  is  to  say : 

Cyanide  of  hydrargyrum  ...  1   gram. 

Aqua  destillata 100  grams. 

Mr.  Girard,  chemist  of  Paris,  ex-assistant  in  the  Paris 
hospitals,  usually  prepared  the  solution  for  Dr.  Abadie's 
clinic  in  the  following  manner: 

Take  1  gramme  of  cyanide  of  hydrargyrum,  dissolved  in 
100  grammes  of  aqua  destillata  which  has  been  boiled,  and 
the  whole  filtered  and  placed  in  a  very  clean  bottle,  and 
then  seal  with  a  ground  glass  stopper. 

You  are  now  in  possession  of  a  perfectly  limpid  and 
sterilized  liquid,  containing  neither  germs,  dust,  or  other 
foreign  matter. 
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Physicians  must  be  very  particular  concerning  the  Hm- 
pidity  of  the  solution  prepared. 
As  for  instruments : 

A  syringe. 

A  platina  iridized  needle. 

An  alcohol  lamp. 

A  flannel  bandage. 

Hydrophyle  cotton -wool. 

A  solution  of  alcohol,  one-third,  or  a  little  ether. 

Collodion. 
Since  it  is  with  the  syringe  that  we  are  going  to  inject 
the  liquid  into  the  vein,  we  require  a  most  complete  in- 
strument, one  possessing  special  qualities. 

The  syringe  we  usually  make  use  of  for  subcutaneous 
injections  has  a  glass  pump  body,  provided  with  a  nickeled 
steel  mounting,  and  having  a  steel  piston  finished  with  a 
plug  of  different  composition,  either  amianth,  rubber  or 
cork.  These  pistons,  which  render  real  services  in  subcu- 
taneous injections,  become  very  dangerous  in  intra-ven- 
ous  injections.  They  have  the  disadvantage  of  being  dif- 
ficult to  sterilize,  their  different  parts  being  somewhat  dif- 
ficult to  take  apart.  Further,  that  which  is  to  be  specially 
avoided  in  an  intra-venous  injection — foreign  bodies  liable 
to  cause  embolism — are  often  caused  by  the  amianth  pis- 
tons which  fray,  and  these  scraps  of  amianth  transferred 
to  the  circulating  current  present  a  constant  danger  which 
must  be  avoided ;  cork  pistons  break  into  small  particles, 
and  for  this  reason  offer  the  same  inconveniences.  As  to 
the  rubber  piston  syringes,  they  have  a  double  disadvan- 
tage. Firstly,  the  drying  of  the  rubber  often  renders  the 
syringe  useless  for  several  hours,  and  secondly,  to  prevent 
this  inconvenience,  the  piston  must  be  lubricated  with  some 
kind  of  oil.  It  is  useless  to  insist  on  the  disinfecting  prop- 
erties of  this  system. 

This  instrument  has  been  realized  by  a  Parisian  firm, 
Mr.  AVulfing-Liier,  who  has  put  on  the  market  a  syringe 
constructed  wholly  of  glass.  This  syringe  was  presented 
to  the  Societe  de  Biologic  de  Paris,  by  Dr.  Malassez,  of  the 
Academy  of  Medicine,  and  to  the  Societe  d'Ophtalmologie, 
and  the  Societe  de  Syphilligraphie,  by  Dr.  Charles  Abadie, 
This  syringe,  as  w^e  have  already  stated,  is  entirely  of 
glass,  both  the  body  of  the  pump  and  piston.  It  is  com- 
posed of  two  pieces  only — the  body  of  the  pump  and  pis- 
ton, which  can  be  separated  from  each  other  at  will.     The 
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piston  is  so  constructed  that  it  slides  easily  and  softly, 
without  causing  any  loss  of  the  contents,  and  without  al- 
lowing air  to  penetrate  within  the  syringe.  As  to  the  ster- 
ilization, the  instrument  can  be  brought  to  a  temperature 
of  125  degrees  of  the  autoclave,  and  this  without  any  risk 
of  breaking  it,     (Dr.  Malassez's  experiments.) 

We  are  now  in  possession  of  a  perfect  instrument  which, 
by  its  transparency,  allows  us  to  ascertain  whether  the 
liquid  we  are  going  to  inject  contains  foreign  matter  cr 
air  bubbles. 

There  is  also  the  question  of  needles  to  study.  They  are 
generally  made  of  tempered  steel  or  iridized  platinum ;  we 
particularly  recommend  these  latter;  although  more  ex- 
pensive, platinum  needles  are  far  more  advantageous. 
Before  making  any  i-njection,  it  is  important  to  have 
the  needle  well  sterilized.  This  is  obtained  by  pass- 
ing the  needle  through  the  flame  of  an  alcohol  lamp.  Now 
heat  softens  steel  needles,  which  then  break  easily,  (an- 
other danger)  while  this  does  not  happen  with  platinum 
needles.  At  Dr.  Abadie's,  we  made  an  average  of  80  to 
100  injections  per  day,  and  used  but  one  needle  per  week. 
However,  we  recommend  that  after  a  needle  has  been  used, 
its  point  be  inserted  in  elder  tree  pith,  which  will  prevent 
its  getting  blunted. 

As  to  the  manner  of  proceeding  with  the  operation,  noth- 
ing is  more  simple. 

You  take  a  band  of  flannel  (1  meter  in  length  by  3  inches 
in  width)  which  you  bind  tightly  around  your  patients  arm, 
in  the  same  manner  as  if  you  were  going  to  bleed  him. 
You  make  him  keep  his  arm  in  a  hanging  position  and 
move  his  fingers  so  that  the  veins  may  get  well  filled  with 
blood. 

The  question  of  the  venous  system  is  most  important  for 
this  treatment.  The  patient  must  have  very  salient,  not 
filiform  veins,  for  it  might  be  unwise  to  try  to  inject  on  a 
person  who  does  not  possess  very  distinct  veins.  The  rea- 
son of  this  caution,  is  the  danger  there  would  be  of  in- 
jecting the  liquid  in  the  peri- vascular  tissues  and  produc-  • 
ing  nodes,  or  very  painful  abscesses.  It  is  preferable  in 
such  cases  to  resort  to  frictions  or  subcutaneous  injections 
in  the  gluteal  parts. 

As  to  the  choice  of  the  vein,  nothing  is  determined;  the 
most  salient  or  most  superficial  one  is  chosen.     If  the  ves- 
sel is  mobile,  it  can  be  steadied  with  the  thumb  and  index 
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finger  of  the  left  hand,  while  injecting  with  the  right  one. 

Having  placed  the  bandage  and  chosen  the  vessel  in 
which  you  desire  to  inject,  you  wash  the  part  carefully 
with  sublimate  (bichloride  of  mercury  at  1  to  2000), 
and  then  pass  over  it  a  pledget  dipped  in  alcohol  or 
ether. 

You  take  the  syringe  and  passing  the  needle  through  the 
flame  of  an  alcohol  lamp,  draw  into  the  syringe  some  of 
the  solution  to  be  injected,  you  again  pass  the  needle 
through  the  flame,  and  spirt  out  a  few  drops  of  the  solu- 
tion to  expel  the  air  which  may  be  within  the  syringe  or 
needle.  This  done,  you  ascertain  by  looking  through  the 
transparency  of  the  syringe,  whether  it  contains  dust  or 
air. 

After  telling  your  patient  to  keep  his  arm  in  a  horizontal 
position,  you  pierce  the  vein  lengthwise  (so  as  to  avoid 
piercing  it  through  and  through.)  When  the  needle  en- 
ters the  vein  a  sensation  of  void  is  felt,  which  is  caused 
by  the  needle  entering  into  the  air  contained  in  the  vessel 
after  having  passed  through  the  different  tissues.  Before 
injecting,  the  bandage  must  be  removed;  you  push  the 
piston,  remove  your  needle  and  stop  up  your  little  wound 
with  hydrophyled  cotton -wool  dipped  in  collodion. 

Our  operation  is  concluded  if,  however,  it  is  worthy  of 
being  called  an  operation — taking  only  two  or  three  min- 
utes in  all. 

The  patient  feels  no  pain  whatever,  and  as  many  of  them 
have  told  me,  the  most  disagreeable  time  is  when  the 
bandage  is  applied,  the  compression  bringing  on  a  rather 
painful  numbness  of  the  arm  and  hand. 

Doses — The  injection  is  made  with  a  syringe  of  1  cubic 
centimeter  capacity.  Each  cubic  centimeter  of  a  solution 
to  the  hundredth  part  contains  1  centigram  of  the  mercurial 
salt.     The  solution  we  use,  is  the  following: 

Cyanide  of  hydrargyrum  ....       1  gr. 
Aqua 100  gr. 

The  dose  for  an  adult  is,  at  the  maximum,  1  centigram. 

We  have  treated  a  lady  who,  a  few  hours  after  a  subcu- 
taneous injection,  felt  such  gastro- intestinal  pains,  vertigo, 
and  vomiting,  that  she  believed  herself  poisoned.  To  this 
person,  who  is  now  quite  well,  we  have  never  been  able  to 
administer  more  than  half  a  syringeful  (half  a  centigram), 
that  is,  half  the  maximum  dose. 

It  would  then  be  prudent  to  begin  by  injecting  a  fourth 
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of  the  syringe's  capacity  at  first,  augmenting  the  dose  pro- 
gressively up  to  the  poM'er  of  bearing  of  the  patient.  For 
children,  begin  by  injecting  an  eighth  part  of  the  syringe's 
capacity,  and  you  can  go  up  to  half  a  centimeter  of  the  so- 
lution, that  is,  half  of  the  syringe's  capacity.  We  have 
treated  a  young  patient  14  years  old,  who  had  sclerous 
otitis  and  parenchymatous  keratitis;  we  brought  the  dose  to 
1  centigram  for  this  case,  but  this  is  a  very  rare  occurrence 
and  even  then  extreme  care  must  be  exercised. 

Mercurial  treatment,  like  any  other  treatment,  must  be 
continued  a  certain  time  to  obtain  results.  We  usually 
proceed  as  follows : 

First  series. — Twenty  injections,  one  every  other  day; 
an  interval  of  20  days. 

Second  series. — Tw^enty  injections,  one  every  third  day; 
an  interval  of  20  days. 

Third  series. — Twenty  injections,  one  every  fourth  day ; 
an  interval  of  20  days. 

Last  series. — One  injection  per  week,  as  long  as  the  phy- 
sician deems  it  advisable. 

We  have  had  patients  who,  after  having  followed  the 
above  treatment,  would  come  back  at  more  or  less  dis- 
tant periods  for  a  series  of  from  four  to  six  injections. 

After  all,  what  are  the  objections  made  against  the  in- 
tra-venous  method? 

The  dangers  which  may  supervene  sooner  or  later: 

What  are  these  dangers?     Foreign  matters;  air  bubbles. 

These  two  objections  can  no  longer  exist  when  a  suit- 
able syringe  and  a  well  prepared  liquid  are  used. 

Embolism !  Thrombosis ! 

Here  are  certainly  two  serious  objections,  leading  to 
numerous  considerations;  but  medicine  being  above  all,  a 
science  of  observation,  these  same  observations  will  prove 
the  right  or  wrong  of  the  above  contentions. 

True,  we  produce  a  local  wound  on  a  vein,  which  may 
cause  a  more  or  less  severe  inflammation.  But  with  all 
the  antiseptic  precautions  taken  nowadays,  and  which  we 
have  extensively  described,  can  we  hesitate  for  a  moment? 

Can  we  hesitate  for  a  moment  to  practice  a  therapeutic 
treatment  which  may  save  a  patient,  on  account  of  un- 
founded objections?     (Observations  are  conclusive.) 

Again  we  repeat  it,  intra-venous  injections  are  not  a 
panacea,  but  they  are  certainly  called  upon  to  render  great 
services   in    syphilitic   therapeutics.       We    have   already 
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numerous  proofs  of  its  efficiency  ;  there  remains  for  us  but 
to  pursue  our  researches  on  the  subject. 

The  positive  advantages  of  intra-venous  injections  are : 
A  sure  and  rapid  action,  the  most  signifiicative  results  on 
patients  with  whom  all  other  mercurial  treatments  had 
failed,  or  had  been  the  cause  of  vexatious  troubles. 

Dr.  Garl,  of  Munich,  who  daily  practices  intra-venous 
injections  of  hydrargyri  salts,  writes  in  the  Munchener 
medezin  Wochenschrift,  (1895,  No.  20,  p.  465.) 

I.  Intra-venous  injections  are  painless. 

II.  The  quantity  of  mercury  injected  is  minimum,  and 
may  be  rigorously  dosed. 

III.  The  cure  of  syphilitic  manifestations  is  obtained 
very  rapidly. 

IV.  The  injections  are  absolutely  inoffensive  (judging 
at  least  by  known  facts  up  to  the  present  day.) 

V.  The  treatment  is  not  conspicuous,  and  does  not  pre- 
vent the  patients  from  pursuing  their  daily  occupations. 

It  is  claimed  that  intra-venous  injections  are  dangerous. 

Dr.  M.  L.  Desguise  (Annalen  et  BuUetins  ih-  la  So- 
ciete  ties  Medecins  tV  Anvers,  February,  1895,)  has  obtained 
excellent  results  by  performing  intra-venous  injections  of 
sublimate  in  septico-pyaemia.  Out  of  four  condemned 
patients,  he  has  saved  three.  None  of  the  injections 
have  caused  local  or  general  troubles  to  the  patients. 

Dr.  Bacelli  has  extolled  the  intra-vunous  injections;  he 
daily  practices  these  injections,  and  reports  having  had 
no  accidents  to  record. 

Dr.  Charles  Abadie  has  extolled  the  method  in  France. 

Dr.  Kezmarszky  has  obtained  very  fine  results  by  prac- 
ticing intra-venous  injections  in  cases  of  serious  puerperal 
septicemia.     (Injection  of  sublimate.) 

Dr.  Dinkier,  of  Berlin:  The  rapidity  of  action  of  the 
medicament  injected  by  the  intra-venous  method,  explains 
itself,  when  one  considers  that  with  this  mode  of  introduc- 
tion the  salt  of  mercury  immediately  finds  itself  in  the 
blood.  Further,  Dr.  Dinkier  subscribes  to  what  Dr.  Bacelli 
says,  when  he  attributes  one  of  the  principal  advantages  of 
the  intra-venous  treatment  to  the  energical  action  exercised 
by  the  medicinal  substance  on  the  parietes  of  the  vessels. 

Dr.  Darier,  of  Paris,  has  never  had  the  least  accident 
with  intra-venous  injections. 

Dr.  du  Castel,  of  Paris,  physician  of  St.  Louis'  Hospital, 
writes  in  Vol.  VI,  of  Traite  de  Therapeutiqiie  applique,  by 
Professor  Albert  Robin. 

Mercurial  intra-venous  injections :  Professor  Guide  Ba- 
celli has  recommended   intra-venous  injections  of  subli- 
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mate;  Abadie  has  constituted  himself  the  defender  of  this 
method;  he  has  especially  noticed  its  efficiency  against 
affections  of  the  eyes  and  the  nervous  system ;  the  mer- 
curial salt  used  by  this  learned  observer,  is  cyanide  of 
hydrargyrum,  in  doses  of  1  centigram  administered  every 
other  day.  No  accidents  have  ever  happened  when  all  the 
rules  of  a  rigorous  antisepsis  have  been  observed. 

Dr.  Jullien  has  practiced  numerous  intra-venous  injec- 
tions without  accident.  (Societe  de  Syphilographie  de 
Paris,  1897.) 

Dr.  Beaudoin  affirms  that  surgeons  very  frequently  wash 
the  blood  nowadays  by  means  of  intra-venous  injections 
without  observing  any  accidents.  ( La  Seynaine  Medicale, 
Paris,  1897,  No.  22,  p.  176.) 

Finally,  I  myself  have  personally  practiced  over  two 
thousand  intra-venous  injections  without  accident,  and 
with  a  percentage  of  90  to  100  of  advantageous  results. 

Following  are  a  few  conclusive  cases : 

B.  H.,  33  years.  Syphilis  in  1882,  facial  paralysis  in  1884,  stra- 
bismus and  ptosis  in  1891.  After  12  intra-venous  injections  no  more 
ptosis;  after  18,  no  more  strabismus.  Other  mercurial  treatments  had 
failed  on  this  patient.     Health  perfect. 

E.  v.,  40  years  old.  Syphilitic  irido-ehoroiditis;  vision  =  ^Uo.  Af- 
ter 14  injections,  vision  =  Vn- 

James  T.,  30  years  old.  Vision  =V2n;  syphilitic  chorio-retinitis. 
After  26  injections,  vision  =  Vio- 

M.  G.  Chorio-retinitis;  vision  =  Vis-  Frictions,  pills,  give  no  re- 
sults; 75  sub-con junctival  injections,  nothing;  130  subcutaneous 
injections,  nothing.  After  24  intra-venous  injections,  vision  =  ^/n. 
General  health  perfect. 

Mrs.  E.  C.  Double  optic  neuritis  dating  back  two  years;  vision 
=  Vr,;  Foiind  it  impossible  to  administer  other  mercurial  treatment 
to  this  patient:  ulitis,  gastro-intestinal  troubles.  After  60  intra- 
venous injections,  vision  =^  -/.i.     General  health  perfect. 

Miss  M.  P.  Hereditary  syphilitic  chorio-retinitis.  Cannot  read. 
After  16  injections  is  able  to  take  a  position  as  book-keeper  in  a 
store. 

Miss  E.  G.,  24  years  old,  Chorio-retinitis  dating  four  months 
back;  roseola,  mucous  blotches  of  the  mouth.  After  12  injections, 
no  more  roseola  and  mucous  blotches.  Vision  before  injections  — 
V2:  vision  after  injections,  -/a. 

M.  L.  Before  treatment,  vision  R.  E.  =  Vio;  L.  E.  =  Vik- 
Atrophy  of  the  optic  nerve.  After  33  injections,  vision  R.  E,  =  Vi„; 
L.  E.  =  1/4.     The  affliction  remains  and  persists  at  this  degree. 

M.  T.,  38  years  old.  Double  atropliy  of  the  optic  nerve.  Vision  — 
R.  E.  =  counts  lingers  at  25  cent.;  L.  E.  =  '/»  ^t  5  meters.  After 
10  injections,  vision  R.   E.  —  counts  fingers  nt  1  meter;  L.  E.—  1/4- 

E.  B..  16  years  old.  Paralysis  of  the  third  pair.  Hereditary 
syphilis.  Other  treatments  gave  no  results.  After  33  injections  no 
more  ptosis  nor  strabism.     Progressing  favorably  for  two  years. 

J.  G.,  51  years  of  age.  Syphilitic  since  the  age  of  35.  Double 
atrophy  of  the  optic  nerves.  Vision  R.  E.  —  Van;  E.  E.  —  Von-  Af- 
ter 6  injections,  vision  R.  E.  ==  '/in;   vision  L.  E.  Vio- 

From  personal  observations  we  conclude  that :  (1)  In- 
tra-venous injections  should  be  practiced  only  in  serious 
syphilitic  cases,  when  immediate  results  are  required,  (2) 
when  other  mercurial  treatments  have  given  no  results  or 
very  slight  ones  and,  (3)  when  other  methods  of  adminis- 
tering mercury  are  not  accepted  by  patients. 
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ILLUSTRATED. 

By  Charles  A.  Oliver,  A.  M.,  M.  D. 

ONE  OF  THE   ATTENDING   SURGEONS   TO   THE   WILLS'  EYE   HOS- 
PITAL;   ONE    OF   THE   OPHTHALMIC    SURGEONS   TO 
THE  PHILADELPHIA  HOSPITAL,  ETC. 

The  conclusions  arrived  at  in  this  brief  communication 
are  based  upon  the  results  with  the  Roentgen  Ray  obtained 
from  a  series  of  observations  made  in  three  cases  that  have 
been  recently  seen  in  the  writer's  practice. 

Without  giving  the  details  of  the  clinical  histories,  and 
merely  mentioning  that  in  each  instance  the  accident  was 
recent  and  in  a  previously  healthy  eye,  it  will  be  sufficient 
to  state  that  it  was  found  by  the  method  adopted  that  two 
of  the  cases  showed  the  presence  of  foreign  bodies  in 
the  orbit  outside  of  the  eyeball,  whilst  the  third  distinctly 
proved  that  the  object  sought  for  was  situated  in  the  in- 
terior of  the  organ. 

The  method  devised  by  my  friend.  Dr.  Charles  Lester 
Leonard,  Associate  in  the  William  Pepper  Laboratory  of 
Clinical  Medicine,  to  whom  full  credit  should  be  given, 
consisted,  as  opposed  to  the  plan  brought  forward  by  Ex- 
ner,t  in  the  fact  that  the  base  line  for  triangulation  is 
made  anterior  to  the  cranial  shadow,  and  the  exposures 
are  repeated  sufficiently  often  at  fixed  distances  and  set 
situations,  as  to  give  a  multiple  series  of  relational  sides 
and  angles  from  which  the  position  of  the  foreign   body 

*Read  before  the  Amerieau  Ophthalmological  Society,  at  the 
Fourth  Triennial  Congress  of  American  Physicians  and  Surgeons, 
May,  1897. 

fVide  Deutsche  medicinische  Wochenschrift.  7th  Jan.  1897. 
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can  be  accurately  determined.  No  fixed  apparatus  is 
employed. 

The  following  scheme,  which  was  used  to  determine  the 
location  of  a  piece  of  steel  in  one  of  the  cases,  will  serve 
to  illustrate  the  methods  pursued. 

Here  it  will  be  seen  that  the  foreign  body  is  supposed  to 
be  situated  at  the  point  X.  The  question  put  is,  how  shall 
it  be  located? 

The  first  sensitive  plate  (shown  in  black,)  is  placed  in 
the  position  PP'.  on  the  side  of  the  patient's  head.  A  point 
B  is  taken  (if  possible  anterior  to  the  eyeball),  and 
marked  by  a  lead  wire  fastened  on  the  surface  of  the  en- 
velope covering  the  plate.  The  Crooke's  tube  is  placed 
upon  the  opposite  side  of  the  skull  at  a  point  perpendicu- 
lar to  the  plane  of  the  plate  (at  the  fixed  point  B).  This 
in  the  figure  is  shown  to  be  in  the  position  A  and  at  a 
known  distance  (12")  from  the  sensitive  plate.  In  con- 
sequence, the  shadow  of  the  object  X  is  cast  upon  the 
plate  at  the  point  C. 

This  accomplished,  a  second  plate  (red  line  PP'.)  is  placed 
in  the  same  position  as  the  first,  the  point  B  fixed,  and 
the  Crooke's  tube  placed  at  a  known  distance  (A'  B  = 
12")  from  the  point  B  and  at  a  known  distance  (A  A'  = 
o'')  from  tne  former  position  of  the  tube.  As  a  result  the 
shadow  is  cast  at  the  point  C  on  the  plate. 

By  this  method  the  following  points  from  which  the  dis- 
tances B  D  and  D  X  may  be  determined  are  obtained, 
and,  in  consequence,  the  position  of  the  foreign  body  X 
is  gotten. 

The  data  determined  are  the  distance  A.  B.,  equalling 
twelve  inches;  the  distance  A'  B  equalling  twelve  inches; 
the  distance  A  A' equalling  five  inches;  the  distance  B 
C  equalling  one  and  one-fourth  inches;  the  distance  B  C 
equalling  one  and  three-fourth  inches;  and  the  angle  A 
B  C   equalling  a  right  angle. 

The  triangle  X  D  C  formed  by  the  perpendicular  D  X 
which  is  parallel  to  the  line  A  B  will  be  necessary  to  de- 
termine. 

In  the  triangle  ABC,  two  sides  and  the  included  angle 
being  known,  the  remaining  factors  must,  therefore,  be 
known.  The  angle  D  X  C  equalling  B  A  C  the  angle 
X  C  D  equalling  A  C  B  and  the  angle  X  D  C  equalling 
a  right  angle,  becomes  necessary  only  to  determine  one 
side  to  get  all  the  factors  of  this  triangle. 


766     FOREIGN  BODIES  IN  AND  ABOUT  THE  EYEBALL. 

The  isosceles  triangle  A  B  .V  having  all  of  its  sides 
known,  the  angles  can,  therefore,  be  determined:  The 
angle  A.  B  A'  is  therefore,  known. 

In  the  triangle  A'  B  C  the  sides  A'  B  and  B  C  are 
known,  and  the  angle  A'  B  C  equals  ABA'  plus  a 
right  angle;  the  factors  of  A'  B  C  are,  therefore,  known. 
In  the  triangle  C  X  C  the  angle  C  C  X  is,  therefore, 
known,  the  angle  X  C  C  =  two  right  angles  minus  the 
known  angle  X  C  D  and,  therefore,  as  C  C  =  B  C  — 
B  C  all  the  factors  of  the  triangle  C  X  C  can  be  de- 
termined ;  and  all  the  angles  of  the  triangle  B  X  C  have 
been  obtained;  and  as  the  side  X  C  common  to  the  two 
triangles  C  X  C  and  C  X  D  has  been  determined,  the 
sides  X  U  and  D  C  can  be  determined,  and,  conse- 
quently the  distances  D  X  and  D  B:  which  was  to  be 
proved. 

A  simpler  method,  which  can  be  readily  comprehended 
by  study  of  the  accompanying  cut,  is  to  draw  a  diagram 
to  scale  and  to  measure  the  distances  accurately. 


A,-- 


Diagraminatic  tepresentation  o. 

Dr.  Oliver's  case  of 

foreign  body  in  the  orbit 
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PRIMARY  SARCOMA  OF   THE    IRIS.     A    STATISTI- 
CAL STUDY,    WITH  THE  REPORT  OF  AN 
ADDITIONAL  CASE,  IN  WHICH  THE 
GROWTH    WAS    SUCCESSFULLY 
REMOVED  BY  IRIDECTOMY. 

By  Clarence  A.  Veasey,  A.  M.,  M.  D., 

PHILADELPHIA,  PA. 

AD.JUNCT   PROFESSOR  OF  DISEASES  OF  THE  EYE,  PHILADELPHIA  POLY- 
CLINIC:   DEMONSTRATOR     OF    OPHTHALMOLOGY,    JEFFERSON 
MEDICAL  COLLEGE,  ETC. 

[Illustrated]. 

Primary  sarcoma  of  the  iris  is  an  affection  so  seldom 
met  with  that  a  report  of  each  isolated  case  requires  no 
apology.  The  following  notes  are  from  a  very  interesting 
case,  kindly  referred  to  me  by  Dr.  Joseph  J.  Burke  of 
this  city,  from  whom  the  growth  was  successfully  removed 
by  a  broad  peripheral  iridectomy. 

M.  B.,  aged  46  years,  a  male,  had  been  sufteriiio-  from  an  inflamed 
left  eye  for  three  weeks  when  I  was  first  asked  to  see  him  at  his 
home.  There  was  excruciating  pain  in  the  bulb  that  extended  back- 
ward through  the  temporal  region  to  the  left  side  of  the  head,  accom- 
panied by  intense  photophobia  on  the  least  exposure  to  light,  which  was 
attributed  by  the  patient  to  an  attack  of  neuralgia.  An  examination, 
however,  revealed  marked  peri-corneal  injection,  a  discolored  iris, 
a  contracted  pupil  with  numerous  posterior  synechise  and  what  ap- 
peared to  be  a  brownish  growth  in  the  upper  inner  quadrant  of  the 
iris.  Hot  compresses  at  frequent  intervals  followed  by  the  instillaticm 
of  a  solution  of  sulphat  of  atropinwas  the  treatment  prescribed,  and 
the  patient  was  told  to  report  at  my  office  on  the  following  day  for 
fui'ther  examinati(ni. 

Upon  this  occasion  his  vision  was  found  to  be  for  O.  D.  "'/.,  and  for 
0.  S.  ViT?  the  latter  eye  being  under  the  influence  of  a  mydriatic 
and  the  patient  complaining  of  everything  looking  very  foggy.  The 
vision  of  the  left  eye  was  unimproved  by  glasses.  An  examination 
of  the  right  eye  showed  it  to  be  normal  with  the  exception  of  a  low 
refractive  error  which,  when  corrected,  gave  him  perfect  visual 
acuity. 

An  examination  of  the  left  eye  showed  an  evenly  dilated  pupil  ex- 
cept up  and  in.  In  this  portion  there  were  no  synechiae,  but  a  small 
brownish  tumor  of  the  iris,  somewhat  ovoidal  in  shape,  could  be 
seen,  the  lower  end  of  which  was  pushing  the  posterior  pigment 
layer  of  the  iris  downward  and  backward  giving  to  the  pupil  the 
shape  seen  in  Fig.  1.     With  the  red  reflex  from  the  fundus  as  a  back- 
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ground  the  position  of  the  lower  end  of  the  growth  could  be  distinctly 
observed  in  the  pupillary  space.  The  growth  itself  was  not  so  long 
as  the  entire  width  of  the  iris,  as  some  iris  tissue  seemed  unaffected 
both  on  the  ciliary  and  pupillary  ends,  as  well  as  upon  the  sides.  It 
had  the  appearance  of  a  foreign  body  making  a  bed,  as  it  were,  in 
the  stroma  of  the  iris,  yet  entirely  separated  from  it,  and  pushing  be- 
fore it  as  it  grew  backward,  the  pigment  layer.  No  blood  vessels 
could  be  detected  passing  over  its  surface  nor  could  any  hemor- 
rhages be  seen.  The  capsule  of  the  lens  was  somewhat  cloudy  and 
there  remained  a  ring  of  pigment  spots  where  the  iris  had  been  at- 
tached. 

No  family  history  of  tumors  of  any  kind  or  specific  personal  his- 
tory could  be  elicited.  The  patient  had  some  necrosis  of  one  of  the 
bones  of  the  leg  many  years  before,  which  had  been  entirely  cvired. 
He  had  three  healthy  living  children. 

Upon  examining  a  photograph  of  the  patient  taken  eight  years  be- 
fore, there  was  a  suspicious  looking  shadow  on  that  portion  of  the 
iris  occupied  by  the  gi-owth  that  looked  as  if  it  might  have  been  a 
dark  spot.  A  historj^  of  two  other  attacks  of  "neuralgia,"  evidently 
iritis,  during  this  period  affords  additional  evidence  that  the  growth 
had  existed  for  some  time,  though  unnoticed  by  any  of  the  patient's 
friends  or  members  of  his  family.     For  three  weeks  before  my  ex- 


Fig.  1.     External  appearance  of  the  eye  showing  the  location  of  the 
tumor  and  the  peculiar  shape  of  the  pupil. 

amination  it  had  been  increasing  rapidly  in  size  and  there  was  pres- 
ent a  severe  plastic  iritis. 

Upon  consultation  with  Dr.  George  E.  de  Schweinitz,  he  agreed 
withjme  that  the  growth  was  probably  a  primary  sarcoma  of  the  iris, 
but  to  give  the  patient  the  benefit  of  the  doubt,  it  was  thought 
proper  to  administer  mercurial  inunctions  and  rapidlj-  increasing 
doses  of  potassium  iodid  for  a  short  time  to  see  what  effect  might 
be  obtained.  These  remedies  were  faithf  uUj- emploj'ed  for  one  week, 
at  the  expiration  of  which  time  the  growth  was  neai'ly  twice  as  large 
as  when  first  seen  and  the  iritis  was  fully  as  bad,  the  pain  still  being 
intense,  while  the  lens  as  well  as  the  capsule  was  undoubtedly  be- 
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comiug  opaque  through  the  backward  pressure  of  the  lower,  or  pu- 
pillary- end. 

The  growth  was  excised  with  a  bi'oad  peripheral  iridectomy  with- 
out complication,  except  a  profuse  hemorrhage  as  soon  as  the  in- 
flamed iris  was  cut,  a  bent  keratome  and  ordinary  iris  forceps  be- 
ing employed,  there  being  no  difficulty  in  drawing  it  out  with  the 
portion  of  the  iris  in  which  it  was  imbedded.  A  small  tag  of  the  iris 
caught  between  the  lips  of  the  wound  giving  some  pain  for  a  mo- 
ment, but  as  soon  as  it  was  released  the  pain  disappeared,  The  eye 
made  an  uneventful  recovery  notwithstanding  iritis  was  present  at 
the  time  of  operation.  The  opacity  of  the  lens  continued  to  increase 
until  vision  was  reduced  to  light  perception  when,  though  much 
clear  lens  substance  was  present,  it  was  extracted  through  a  three 
millimeter  corneal  flap  without  complication.  This  was  about  eight 
months  after  the  flrst  operation.  Though  the  vision  in  the  left  eye 
before  the  growth  was  removed  by  the  iridectomy  equaled  only  •'/27, 
after  the  extraction  of  the  opaque  lens,  with  the  correcting  glass  vis- 
ion equaled  Vti  aiid  Jaeger  1  was  easily  read.      So  far  as  can  be  seen 
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Fig.  2.  Low  magnitication  of  a  section  of  the  tumor:  «,  empty 
blood-vessels  with  thickened  walls;  b,  blood-vessels  containing 
blood,  the  walls  being  composed  of  tumor  cells;  c,  (?.  pigment 
layer  of  the  iris:  e,  pigment  granules. 

there  has  been  no  recurrence  of  the  disease,  fourteen  months  having 
elapsed  since  the  growth  was  remoyexL* 

The  tumor  was  somewhat  crescentic  in  shape,  being 
markedly  concave  on  its  inner  surface  and  convex  on  its 
outer  surface,  measuring  2h  millimeters  long,    1|    millime- 

*The  patient  was  examined  a  few  daj^s  ago,  nineteen  months  since 
the  operation  for  the  removal  of  the  growth  was  performed,  and  no 
symptom  of  recurrence  was  observed. 
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ters  broad  and  1|  millimeters  thick.  It  was  hardened  in 
Miieller's  fluid,  and  several  sections  were  submitted  to  my 
friend,  Dr.  H.  F,  Harris,  of  the  pathological  laboratory  of 
the  Jefferson  Medical  College,  who  kindly  furnished  me 
with  the  following  description  of  the  growth  and  superin- 
tended the  drawings,  which  were  made  by  Miss  Elizabeth 
Harding : 

"  Four  sections  of  the  tumor  were  submitted  to  me  for 
microscopic  examination.     In  general  outline  and  size  they 


Fig.  3.  Higher  magnification  of  a  section  of  the  tumor;  a,  masses 
of  granular  pigment;  b,  bands  of  fibrous  tissue;  c,  blood-vessels; 
d,  pigment  layer  of  the  iris. 

are  practically  identical;  in  form  they  are  somewhat  kid- 
ney-shaped. In  the  center  of  each  is  a  U  shaped  open 
space  (See  Fig.  2)  the  convex  border  of  which  corresponds 
with  the  convex  border  of  the  mass.  Bounding  this  open- 
ing and  forming  the  inner  layer  of  the  tumor  is  a  contin- 
uous layer  of  dark  pigment  plainly  discernable  with  the 
unaided  eye.  The  sections  of  the  tumor  given  to  me  are 
thus  seen  to  consist  of  an  irregular  but  continuous  ring 
surrounding  an  irregular  opening.     The  convex  portion  of 
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this  ring  is  more  than  double  the  thickness  of  the  concave 
portion.  The  portion  where  the  iris  was  attached  is  not 
seen  in  any  of  the  preparations.  This  fact  and  the  pecul- 
iar shape  of  the  section  can  only  be  explained  by  the  sup- 
position that  the  tumor  had  grown  forward,  forming  a  hol- 
low, somewhat  hemispherical  mass,  the  concave  surface  of 
which  was  lined  by  the  pigment  layer  of  the  iris  and  that 
segments  of  this  mass  were  cut  anterior  to  its  attachments. 
"  One  of  the  sections  was  stained  with  hematoxylin  and 
«osin  and  the  others  with  carmine. 

"Under  a  low  power  the  tumor  was  seen  to  consist  of 
small  round  cells  with  a  considerable  amount  of  inter- 
cellular substance.  Numerous  blood  vessels  were  seen 
scattered  through  the  growth.  These  vessels  were  espec- 
ially numerous  in  the  tissue  for7^ing  the  thin  concave  por- 
tion of  the  ring,  and  were  remarkable  for  the  thickness  of 
their  walls  and  for  the  fact  that  they  contained  no  blood. 
The  vessels  of  the  thicker  portions  were  filled  with  blood 
and  so  far  as  could  be  seen,  had  no  walls,  the  blood  being 
apparently  in  direct  contact  with  the  cells  of  the  tumor. 
Numerous  dark  brown  pigment  granules  were  seen  scat- 
tered through  the  tissues  of  the  thicker  portions  of  the  ring. 
This  was  especially  marked  around  the  outer  border.  The 
pigment  layer  surrounding  the  inner  border  of  the  tumor 
was  dark  brown,  almost  black  in  color,  and  while  contin- 
uous, was  very  irregularly  disposed  over  the  surface,  sev- 
eral bands  projecting  into  the  open  space  in  the  center  of 
the  mass. 

"When  examined  with  higher  powers  (See  Fig.  3)  the 
cells  which  compose  the  greater  part  of  the  tumor  were 
seen  to' be  small  round  cells  with  which  were  intermingled 
a  few  oval  ones.  These  cells  were  almost  of  uniform  size, 
having  a  diameter  of  from  10  to  12  micro -milHmeters.  Their 
nuclei  were  stained  of  an  almost  solid  color,  both  in  the  hem- 
atoxylin and  carmine  preparations,  in  no  case  being  suf- 
ficiently well  preserved,  or  stained,  to  show  the  finer  de- 
tails. The  nuclei  were  surrounded  by  a  thin  rim  of  proto- 
plasm in  which  there  were  often  imbedded  multiples. of 
small  pigment  growths.  In  many  situations,  notably  about 
the  center  of  the  thicker  portions  of  the  tumor,  there  is  a 
considerable  amount  of  firmly  granular  inter- cellular  sub- 
stance. In  several  places  distinct  bands  of  fibrous  tissue, 
and  minute  bundles  of  involuntary  muscular  fibers  can  be 
distinguished.     Most  prominent  along  its  convex  border, 
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but  scattered  throughout  the  tumor,  are  numerous  masses 
of  granular  dark  brown  pigment  varying  in  size  from  im- 
measurably small  particles  to  collections  having  a  diam- 
eter considerably  greater  than  that  of  the  cells  which  com- 
pose the  tumor.  From  the  pigment  layer  which  covers  the 
inner  surface  of  the  tumor  numerous  fine  spieulae  of  pig- 
ment substance  are  seen  projecting  between  the  neighboring 
cells.  The  tumor  is,  however,  much  less  pigmented  here 
than  along  the  outer  border,  and,  as  has  been  before  men- 
tioned, much  of  this  pigment  is  found  within  the  proto- 
plasm of  the  cells.  The  inner  pigment  layer  presents  the 
characteristic  appearance  of  the  pigment  layers  of  the  iris. 

"The  tumor  is,  I  think,  beyond  doubt  a  pigmented, 
small  round-cell  sarcoma." 

During  the  past  twenty  years  several  analyses  of  the 
previously  recorded  cases  of  sarcoma  of  the  iris  have  been 
published,  the  most  extensive,  however,  being  those  of 
Fuchs,  Andrews  and  Werther.  In  1882,  the  former  pub- 
lished his  classical  treatise  "  Das  Sarcom  des  Uveal  Trac- 
tus,"  in  which  he  analyzed  16  cases  that  he  had  collected 
from  the  literature  up  to  that  time.  In  a  recent  number  of 
the  Arc/tir  f.  Au(ienheUkuude,  F.  Werther  adds  to  Fuch's 
list  twenty-three  cases  collected  from  the  literature  ap- 
pearing between  1882  and  1893.  These  tables  have  to  a 
considerable  extent  evidently  been  compiled  from  incom- 
plete abstracts  of  the  original  reports,  as  many  of  the  im- 
portant details  of  some  of  the  cases  have  been  omitted  in 
the  former,  but  are  found  in  the  latter.  In  addition,  some 
of  the  cases  have  been  found  to  be  incorrectly  classed ;  for 
example,  when  a  non-pigmented  sarcoma  is  placed  under 
the  heading  "Melanotic,"  and  some  of  the  cases  were 
never  operated  upon,  and  are,  therefore,  useless  for  sta- 
tistical purposes. 

In  the  following  list,  a  few  cases  recorded  prior  to  1893, 
that  seem  to  have  been  overlooked  in  the  previous  papers, 
as  well  as  those  that  have  been  reported  from  that  date  to 
the  time  of  writing  this  paper  (February,  1897,)  have  been 
added.  No  case  in  which  the  growth  was  not  operated 
upon,  and  hence  no  histological  examination  made,  has 
been  included.  Briefly,  the  principal  points  in  the  history 
of  each  case  are  as  follows : 

Case  I. — Adams.— A  female,  13  years  of  age,  was  brought  to  the 
author  with  a  small  brown  tumor  about  twice  as  large  as  a  pin's 
liead.  situated  on  the  lower  and  outer  part  of  the  left  iris.      While 
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treating  with  Dieix-ury  the  size  increased  and  another  mass  appeared 
in  the  neighborhood  of  the  first.  Vision  equaled  -''I-^q.  Several 
opaque  spots  were  observed  in  the  deeper  layers  of  the  cornea. 
Enucleation  T>^as  performed  and  the  growth  was  found  to  be  a  round- 
celled  sarcoma. 

Case  II.— Alt.— This  case  was  a  female,  2  years  of  age.  One 
month  before  the  examination  a  small  growth  had  been  noticed  on 
the  right  iris.  The  lens  was  cataraetous.  Tension  at  first  was  nor- 
mal, but  later  became  elevated.  There  were  several  nodules  through- 
out the  iris,  the  largest  being  in  the  lower  and  outer  quadrant. 
Enucleation  was  performed,  and  the  growth  which  originated  in  the 
parench^anatous  tissue  of  the  iris,  was  a  round-celled  sarcoma. 

Case  III.— Andrews.— The  patient,  a  female  47  years  of  age,  had 
noticed  discoloration  of  the  left  iris  at  the  site  of  the  growth  for 
many  years.  The  vision  of  this  eye  had  been  periodically  obscured 
for  fifteen  months.  There  was  no  pain  and  the  vision  of  each  eye 
equaled  -»/ino-  Iridectomy  was  performed  and  was  followed  by  sup- 
puration of  the  lobe,  requiring  enucleation  a  week  later.  Micro- 
scopic examination  showed  that  the  entire  growth  had  been  re- 
moved by  the  iridectomy.  There  had  been  no  recurrence  eight  years 
later. 

Case  IV.— Andrews.— The  patient  was  a  female,  aged  43  years. 
A  small  growth  on  the  left  iris  had  been  observed  for  a  long  time. 
The  tension  was  elevated,  but  the  vision  equaled  -"/20.  There  was 
some  circum-corneal  injection  but  no  pain.  Enucleation  was  per- 
formed and  the  growth  proved  to  be  a  pigmented  spindle-celled  sar- 
coma, originating  in  the  stroma  of  the  iris.  The  canal  of  Schlemm 
was  somewhat  narrowed  and  surrounded  by  a  collection  of  the 
spindle-shaped  cells. 

Case  V.— Buffum.— A  female,  aged  55  years,  had  noticed  a  "  pe- 
culiar appearance"  of  the  right  iris  for  eight  years.  She  had  be- 
come blind  in  this  eye  gradually,  after  repeated  attacks  of  inflam- 
mation. The  last  attack  was  present  three  weeks  before  the  exam- 
ination. Since  then  the  pain  had  continued.  There  was  an  in- 
jected bulb  and  the  tension  was  about  +  2.  In  the  upper  part  of 
the  iris  there  was  a  cyst-like  development  involving  the  upper  two- 
thirds.  The  lower  third  contained  several  brownish  spots.  The 
aqueous  was  muddy,  the  lens  hazy,  and  the  fundus  indistinguish- 
able. The  growth  was  removed  by  iridectomy.  Recurrence  took 
place  in  three  months.  Enucleation  was  then  performed.  No  re- 
currence had  taken  place  at  the  end  of  eighteen  months.  The  tumor 
was  a  spindle-celled  sarcoma.  The  ciliary  body  had  become  secon- 
dai'ily  involved. 

Case  VI.— Carter.— The  patient  was  a  male,  aged  15  years,  who 
had  noticed  several  small  specks  on  the  left  iris  for  three  months,  .and 
two  small  specks  on  the  right  iris  for  fourteen  days.  At  the  time  of 
the  examination  there  was  a  yellowish  growth  half  as  large  as  a  pea 
in  the  lower  and  inner  quadrant  of  the  left  iris  and  small  yellowish 
spots  at  the  margin  of  the  right  iris  in  the  external  half.  There 
were  small  circular  opaque  deposits  in  the  layers  of  the  cornea.  The 
tension  was  normal  and  Jaeger  1  could  be  read  with  each  eye.  Iri- 
dectomy was  performed  in  the  left  eye,  but  the  growth  recurred. 
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Ill  the  right  eje  the  spots  were  so  eiilarged  nine  months  after  the 
operation  that  only  large  objects  could  be  seen.  The  tumor  was  a 
round-celled  sarcoma. 

Case  VII. — Charnley. — This  patient  was  a  male,  aged  16  j'ears. 
A  spot  had  been  observed  on  the  iris  eleven  years  before,  and  there 
had  been  occasional  attacks  T)f  obstruction  of  vision  from  hemor- 
rhage into  the  anterior  chamber.  At  the  time  of  the  examination, 
there  was  found  on  tlie  lower  and  inner  quadrant  of  the  iris  a  small 
brownish-gi'ay  tumor  about  one-twentieth  of  an  inch  in  diameter. 
Vision  equaled  "/,,.  Recently  red  spots  had  appeared  on  its  surface. 
It  was  removed  by  iridectomy,  and  proved  to  be  a  non-pigmented 
spindle-celled  sarcoma. 

Case  VIII.— Collins.— A  male,  aged  21  years,  presented  himself 
for  the  treatment  of  a  brownish  growth  of  the  left  iris  that  was  sit- 
uated on  the  inner  and  lower  quadrant.  A  photograph  of  the  pa- 
tient taken  four  years  before  the  examination  showed  a  brown  spot 
on  the  lower  and  outer  portion  of  the  iris.  At  the  time  of  the  oper- 
ation, however,  tlie  larger  portion  of  the  growth  was  on  the  lower 
and  inner  quadrant  of  the  iris.  Vision  equaled  "/«  and  the  tension 
was  "full."  Enucleation  was  performed,  and  the  growth,  which  was 
a  pigmented,  small  round-celled  sarcoma,  had  not  recurred  in  seven- 
teen months. 

Case  IX. — Dreschfeld. — A  female,  aged  53  years,  had  noticed  some 
trouble  with  the  left  iris  for  two  and  a  half  years.  Examination 
showed  a  reddish-gray  tumor  about  the  size  of  a  split  pea  in  the 
lower  pai't  of  the  iris.  The  eye  was  enucleated,  and  the  growth, 
which  probably  originated  from  the  inter-muscular  tissues  of  the  ii'is, 
was  a  non-pigmented  spindle-celled  sarcoma.  The  patient  was  un- 
der observation  for  several  years,  there  having  been  no  recurrence 
when  last  seen. 

Case  X. — Edsall.— A  female,  aged  23  years,  had  observed  a  small 
growth  on  the  temporal  side  of  the  left  iris,  midway  between  the 
peripheral  and  pupillary  margins,  about  two  years  before.  At  the 
time  of  the  examination  the  growth  was  about  the  size  of  a  split  pea, 
covering  the  pupillary  space,  and  of  a  dark  gray  color,  with  a  smooth 
surface.  The  tension  was  elevated  and  the  vision  equaled  -"/so 
through  a  small  hole  in  the  center  of  the  growth.  Frequent  hemor- 
rhages were  observed  in  the  anterior  chamber.  Although  the  per- 
sonal and  family  histories  were  negative,  mercury  and  potassium 
iodide  were  administered  for  a  time,  but  without  any  beneficial  re- 
sult. Enucleation  was  performed,  and  the  growth  was  a'pigmented 
small  spindle-celled  sarcoma. 

Case  XI. — Ewetzky. — This  patient,  a  male,  aged  38  years,  had  no- 
ticed some  trouble  with  his  left  eye  for  two  weeks.  Examination  re- 
revealed  a  growth  in  the  posterior  part  of  the  upper  half  of  the  iris, 
pushing  the  iris  forward  and  pressing  on  the  lens.  The  tension 
was  noi-mal  at  this  time  but  later  became  elevated.  Vision  equaled 
10/70.  As  there  Avas  a  history  of  syphilis  acquired  fifteen  years  be- 
fore, the  patient  was  treated  with  mercury,  but  vision  became  re- 
duced to  the  counting  of  fingers.  Enucleation  was  then  performed, 
and  the  growth  proved  to  be  a  pigmented  round-celled  sarcoma. 

Case  XII. — Fano. — The  patient  was  a  male,  aged  19  years,   who 
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luid  a  small  brownish  growth  partially  tilling  the  anterior  chamber  of 
the  left  eye.  There  was  some  injection  of  the  eyeball  and  slight 
vascularization  of  the  cornea  with  hypopyon.  Light  could  not  be 
distinguished.  The  cornea  w-as  perforated.  The  operation  for 
stapyhlonia  was  lirst  performed,  and  a  week  later  the  stump  was 
enucleated.     The  examination  showed  small  regular  pigmented  cells. 

<'ase  XIII. — Hirschberg.. — The  patient  was  a  man,  aged  38  years, 
who  had  noticed  a  dark  spot  on  the  iris  of  the  right  eye  since  child- 
hood, but  which  ha4  been  increasing  in  size  for  one  year.  The  vis- 
ual acuity  equaled  -"/so  and  the  tension  was  normal.  At  the  time  of 
the  operation  thei-e  was  a  brownish  growth  occupying  the  lower  two- 
thirds  of  the  anterior  chamber  that  had  originated  in  the  lower  por- 
tion of  the  iris.  Enucleation  was  performed,  and  microscopically 
the  growth  Avas  a  pigmented  spindle-celled  sarcoma,  probably  origina- 
ting from  the  anterior  layers  of  the  iris.  Thei'e  was  no  recurrence  in 
six  months. 

('A8E  XIV. — Hosch. — A  male,  aged  GU  years,  had  observed  a  brown 
spot  on  his  right  iris  since  youth.  There  was  some  injection  in  the 
lower  part  of  the  conjunctiva,  but  no  pain.  The  lower  part  of  the 
anterior  chamber  was  tilled  with  a  light  brown  growth  that  was  push- 
ing the  iris  slighth-  backward  and  that  extended  almost  to  the  center 
of  the  pupil.  Externally,  the  margin  of  the  tumor  was  well  defined; 
internally,  it  disappeared  into  the  iris  stroma  so  that  no  line  of  de- 
marcation could  be  made  oiit  macroscopicall.y.  The  tension  was  nor- 
mal and  the  vision,  which  at  first  ecjualed  "V:;o  with  a  Hm.  of  2  D., 
at  the  time  of  the  operation  equaled  ^'Vuiu-  The  bulb  was  enucle 
ated,  and  the  growth  which  was  4  millimeters  thick  and  7  millime- 
ters high,  was  confined  to  the  iris,  and  microscopically  proved  to  be 
a  pigmented  spindle-celled  sarcoma. 

Case  XV. — Kipp. — A  male,  aged  30  years,  had  noticed  a  spot  on 
the  right  iris  twelve  years  before.  For  one  month  it  had  been  grow- 
ing very  rapidlj*.  At  the  time  of  the  operation  there  was  a  whitish 
growth  that  covered  a  large  portion  of  the  pupil.  Tension  was  nor- 
mal and  vision  equaled -"/jo-  The  growth  began  in  the  lower  and  in- 
ner quadrant  of  the  iris.  It  was  excised  by  iridectomy,  and  proved 
to  be  a  non-pigmeuted  spindle-celled  sarcoma,  that  probably  origi- 
nated in  the  iris  stroma.  There  was  no  recurrence  in  eighteen 
months. 

('ase  XVI. — Knapp. — A  nuile,  aged  30  years,  had  a  growth  occu- 
pjnng  about  one-third  of  the  iris  that  was  whitish  and  obstructed 
the  W'hole  pupil  when  the  latter  was  not  dilated.  Vision  equaled 
■-"/711.  Iridectomy  was  performed,  and  there  had  been  no  i-ecurrence 
<if  the  gi'owth  at  the  expiration  of  a  year.  The  latter  was  a  non-pig- 
mented  spindle-celled  sarcoma,  originating  in  the  iris  stroma  without 
any  definite  line  of  demarcation. 

Case  XVII. — Knapp.— A  female,  aged  3.")  years,  had  a  blackish 
growth  aljout  as  large  as  a  pea  situated  in  the  lower  part  of  the  iris 
that  had  been  present  many  years.  During  the  four  years  preced- 
ing the  examination  there  had  been  attacks  of  ii-itis  and  temporary 
increase  of  intra-ocular  tension.  At  the  time  of  the  examination, 
however,  the  tension  was  normal  and  the  visual  acuity  equaled 
-"/,oo.  There  was  some  lenticular  opacity  that  was  supposed  to  have 
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been  cougeuital.  An  iridectomy  was  performed,  and  the  tumor,, 
which  proved  to  be  a  pigmented  spindle-celled  sarcoma,  grew  from 
the  iris  stroma  without  any  definite  line  of  demarcation.  There  were 
two  mild  attacks  of  iritis  after  the  operation,  but  no  recurrence  of 
the  growth  had  taken  place  in  three  years. 

Case  XVIII. — Knapp. — A  male,  aged  '22  years,  had  observed  a 
small  speck  in  his  left  iris  ten  years  before.  Examination  showed 
a  yellowish  red  growth  extending  from  the  iris  into  the  anterior 
chamber,  originating  in  the  lower  and  outer  quadrant  and  studded 
w^ith  red  dots  and  lines.  The  tension  was  normal,  although  tempoi-- 
arily  elevated  at  times,  and  the  vision  was  -"/j^.  The  growth  was 
removed  by  an  iridectomy,  and  proved  to  be  a  non-pigmented  round- 
celled  sarconui,  originating  from  the  iris  stroma  without  any  definite 
boundary  line. 

Case  XIX.— Knapp. — A  female,  aged  53  years,  had  observed  a  tu- 
mor of  the  upper  and  outer  quadrant  of  the  iris  four  months  before 
the  examination,  that  had  been  rapidly  increasing  in  size.  It  was 
rather  reddish  and  about  the  size  of  a  cherry  stone.  The  temsion 
was  normal  and  the  vision  equaled  the  perception  of  light.  The  eye 
was  enucleated  and  the  tumor,  a  round-celled  sarcoma,  was  found  to 
have  originated  from  the  root  of  the  iris  near  the  ciliary  processes. 
Case  XX. — Kriikow. — A  25-year-old  woman,  had  noticed  for  more 
than  seven  years  a  small  black  spot  in  the  upper  and  outer  quadrant 
of  the  right  iris.  The  growth  filled  about  one-fourth  of  the  anterior 
chamber,  covered  half  of  the  pupillary  space,  and  reached  to  the 
cornea.  There  had  been  some  hemorrhages  into  the  anterior  cham- 
ber, but  these  were  always  absorbed.  Vision  equaled  '-V:;"  (myopia 
Vati).  Tension  was  normal.  Iridectomy  was  performed  for  the  re- 
moval of  the  growth,  which  was  a  pigmented  sarcoma  consisting  of 
spindle  and  round  cells.     There  was  no  recurrence  in  one  year. 

Case  XXI. — Lebmn. — A  female,  aged  30  years,  had  noticed  failing 
vision  for  three  months,  during  which  time  some  brow^nish  spots 
about  the  size  of  radish  seed  were  observed  near  the  external 
periphery  of  the  iris.  The  eye  was  blind.  After  treating  for  a  while 
with  negative  results  an  iridectomy  was  performed.  Inflammatory 
symptoms  were  so  great,  however,  that  two  weeks  later  enucleation 
was  performed.  The  growth  was  a  pigmented  mixed  round  and 
spindle-celled  sarcoma. 

Case  XXII. — Limbourg. — This  patient  was  a  female,  7', '2  years 
of  age,  whose  vision  in  the  left  eye  had  been  much  i-educed  for 
fourteen  days.  There  was  slight  episcleral  injection  and  some  fine 
lymph  exudate  was  observed  on  the  posterior  surface  of  the  cornea. 
The  anterior  chamber  appeared  to  be  deeper  than  normal.  The  upper 
and  inner  part  of  the  iris  was  occupied  by  a  small  yellowish  growth 
with  a  smooth  surface,  that  reached  to  the  cornea  in  front.  The 
tension  was  elevated  and  vision  equaled  the  counting  of  fingers  at  1 
M.  The  eyeball  was  enucleated,  and  the  growth  proved  to  Ijea  non- 
pigmented  round-celled  sarcoma.  The  ciliary  body  and  the  canal  of 
Schlemm  had  become  secondarily  involved. 

Case  XXIII. — Little.— The  patient,  a  female  aged  20  years,  gave 
the  history  of  sudden  blindness  in  the  right  eye  sixteen  months  be- 
fore, W'hile  stooping.     This  lasted  for  about  one  week.     On  recover- 
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ing  her  vision  she  noticed  for  the  first  time  a  spot  on  the  colored 
part  of  the  eye.  Duriug  these  sixteen  months  there  had  been  three 
or  four  attacks  of  dimness  of  vision  at  irregular  intervals,  but  after 
each  attack  vision  had  returned.  These  were  presumed  to  be  due 
to  hemorrhages  into  the  anterior  chamber. 

At  the  time  of  examination  there  was  a  pale  l>rown  mass  about  the 
size  of  a  small  pea  in  the  lower  and  outer  quadrant  of  the  iris,  that 
extended  from  the  pupillary  margin  to  the  periphery.  Vision 
equaled  '-'V-.o^  The  growth  was  removed  by  an  iridectomy,  and 
was  found  to  be  a  pigmented  round-celled  sarcoma.  There  had  beea 
no  recurrence  in  twenty-one  months. 

Case  XXIV.— Oemisch.— A  female,  aged  42  years,  had  observed 
six  yeai's  before  a  dark  spot  on  the  lower  and  nmer  quadrant  of  the  ■ 
iris  from  which  there  were  occasional  hemorrhages.  During  these 
periods  the  vision  was  markedly  reduced.  After  a  period  of  quiesc- 
ence it  began  to  grow  rapidly.  In  the  anterior  chamber  there  was  a 
dark  greyish-blue  mass  that  reached  nearly  to  the  surface  of  the  cor- 
nea and  covei'ed  a  large  part  of  the  lower  and  inner  quadrant  of  the 
iris.  It  was  about  as  large  as  a  pea  and  reached  to  the  pupillary 
margin.  Ii-itis  had  been  present.  Vision  equaled  ''/')•  The  growth 
was  removed  by  iridectomy,  and  was  a  non-pigmented  spindle- 
celled  sarcoma.  There  was  no  recurrence  in  four  months  and  the 
patient  had  useful  vision,  being  able  to  read  "calendar  figures  at  6  M.'^ 

Case  XV. — Pfliiger.— The  patient  was  a  female,  aged  55  years,, 
who  had  observed  a  growth  upon  the  right  iris  six  years  befoi'e.  It 
had  been  gradually  increasing  in  size,  and  there  was  entire  absence  of 
pain.  There  was  a  history  of  malignant  disease  in  the  mother,  orig- 
inating in  the  naso-orbital  region  and  extending  to  the  globe  of  the 
eye.  In  the  present  case  the  cornea  was  normal.  In  the  lower 
outer  quadrant  of  the  iris  there  was  a  dark  brown  tumor  of  irreg- 
ular contour,  about  3x4x5  mm.  in  size,  extending  from  the  periphery 
of  the  iris  almost  to  the  pupillary  margin.  Above  the  horizontal 
meridian  there  was  a  second  smaller  growth,  separated  from  the 
other  near  the  pupil  by  healthy  iris  tissue  but  connected  with  it  neai- 
the  periphery  of  the  iris.  The  pupil  was  round  but  with  mydriasis 
there  seemed  to  be  posterior  synechise  and  opacity  of  the  lens  and 
capsule.  Vision  equaled 'Vi.-,  in  each  eye.  A  broad  peripheral  iridec- 
tomy was  performed,  removing  both  parts,  and  there  had  Ijeen  no 
recurrence  in  two  years.  The  visual  acuity  remained  "'/i..-  The 
growth  was  a  pigmented  spindle-celled  sarcoma. 

Case  XXVI.— Pfliiger.  — In  the  same  paper  the  author  records  a 
case  occurring  in  the  practice  of  Dr.  Horner,  the  history  of  which  is:, 
as  follows: 

A  female,  30  years  of  age,  had  been  aware  for  ten  years  of  the  ex- 
istence of  a  small  black  spot  on  the  lower  quadrant  of  the  left  iris,: 
that  for  a  short  period  had  been  gradiially  increasing  in  size.  The 
eyes  were  not  inflamed,  the  left  pupil  was  oval,  and  tiie  growth  ex- 
tended from  the  margin  of  the  pupil  to  the  angle  of  the  anterior 
chamber.  It  was  removed  by  iridectomy,  and  had  not  recurred  at 
the  expiration  of  three  years.  The  microscopic  examination  is. 
simply  stated  to  have  proved  the  diagnosis  of  sarcoma  to  have  beer*, 
correct. 
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Case  XXVII. — Quaglino  and  Guiata. — The  patient  was  a  female 
child,  aged  6  j-ears,  on  whose  left  iris  there  had  been  obsei-ved  a 
small  growth  three  months  before.  There  was  uo  iritation  or  se- 
vere pain.  Tension  equaled  +  2.  The  patient  could  only  count  fin- 
gers, and  the  mass  occupied  about  two-thirds  of  the  anterior  cham- 
ber. The  parents  were  perfectly  healthy.  Enucleation  was  per- 
formed, and  was  followed  by  a  phlegmonous  inflammation  of  the  or- 
bit. Microscopic  examination  showed  the  growth  to  be  a  pig- 
mented round  and  spindle-celled  sarcoma. 

Case  XXVIII. — Robertson  and  Knapp. — A  female,  aged  24  years, 
complained  of  poor  vision  in  the  right  eye  for  one  year.  Examina- 
tion showed  a  brownish  tumor  in  the  upper  and  outer  part  of  the 
iris  at  the  ciliary  margin  and  extending  downward  from  this  a  chain 
of  three  smaller  growths,  .still  keeping  to  the  ciliary  margin.  Vis- 
ion equaled  the  counting  of  fingers  and  the  tension  was  elevated. 
Enucleation  was  performed,  and  microscopic  examination  showed 
the  growth  to  be  a  pigmented  i-ound-celled  sarcoma  with  a  few  spin- 
dle-cells here  and  there.  There  had  been  no  recurrence  at  the  expi- 
ration of  two  years.  The  origin  was  supposed  to  have  been  from  the 
anterior  layers  of  the  ciliary  pf)rtion  of  tlie  iris. 

Case  XXIX.  —  Komiee. — This  patient  was  a  female,  aged  74  years, 
who  had  not  seen  very  well  since  she  was  40  years  of  age.  Exam- 
ination showed  an  irregular  growth  occupying  the  whole  anterior 
portion  of  the  bulb,  the  cornea  Ijeing  involved.  Enucleation  was 
performed,  and  the  growth  Avas  a  pigmented  small  round-celled  sar- 
coma, that  had  its  origin  in  the  upper  half  of  the  iris.  The  retina 
was  found  detached,  but  the  lens,  choroid  and  sclera  were  unaf- 
fected.    The  growth  had  pierced  the  cornea  in  the  upper  part. 

Case  XXX. — St.  John. — A  male,  50  years  of  age.  had  noticed  a' 
black  spot  on  the  left  ins  for  one  year.  The  tension  was  normal  and 
the  Aision  eciualed  "/loo  eccentrically  inward.  There  was  a  large 
brown  mass  filling  the  external  half  of  the  anterior  chamber  and 
pushing  the  iris  backward.  Pressure  on  the  cornea  in  front  had 
caused  a  "hazy  spot.''  The  bulb  was  enucleated,  and  the  growth 
was  a  pigmented  spindle-celled  sarcoma. 

Case  XXXI. — Saner. — The  patient  was  a  female,  7  jears  of  age. 
Four  months  before  there  had  been  oljserved  a  growth  on  the  left 
iris  that  had  been  rapidlv  increasing  in  size.  At  the  time  of  oper- 
ation the  whole  stroma  of  the  iris  seemed  to  have  been  converted  into 
a  tumor  mass  that  occupied  the  whole  anterior  chamber.  Enuclea- 
tion was  performed,  and  the  growth  was  a  mixed-celled  sarcoma, 
consisting  of  round,  and  spindle  cells.  No  recurrence  had  taken 
place  at  the  expiration  of  three  \-ears. 

Case  XXXII. — Schiess. — This  case  is  a  most  interesting  one.  A 
female,  55  years  of  age,  had  noticed  a  gradual  failure  of  vision  of 
the  right  eye  for  seven  weeks.  There  were  also  temporary  attacks 
of  increased  intra-ocular  tension.  At  the  time  of  examination  a  tu- 
mor was  found  in  the  posterior  chamber  pushing  the  iris  forward. 
There  were  aLso  seven  large  and  small  brownish  spots  in  the  ciliary 
region  of  the  sclera.  The  eye  was  not  sensitive  nor  was  there  anj- 
pain  or  iritation.     The  bulb  was  enucleated,   and    microscopic    ex- 
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Hininatiou  showed  that  the  ciliary  body  contained  a  true  melanoma 
while  the  growth  in  the  iris  was  a  pigmented  spindle-celled  sarcoma. 
Tlie  latter  was  supposed  to  have  been  secondary  to  the  first  and  orig- 
inated in  the  upper  and  inner  quadrant  of  the  iris. 

Case  XXXIII. — Solomon.— A  female,  43  years  of  age,  had  noticed 
a  small  brownish  speck  about  as  large  as  a  pin's  head,  on  the  outer 
ciliary  margin  of  the  right  iris  twenty  years  befere.  It  had  been 
gradually  increasing  in  size  and  growing  toward  the  pupillary  mar- 
gin, which  it  overlapped  at  the  time  of  the  operation.  The  tension 
was  normal  and  vision  equaled  -'Vioo-.  The  lens  was  clear  but  the 
vitreous  cloudy.  Enucleation  was  performed,  and  the  growth  proved 
to  be  a  pigmented  round  and  spindle-celled  sarcoma,  some  cells  hav- 
ing passed  into  the  sclera,  following  the  course  of  Schlpnnn's  canal. 

Case  XXXIV. — Tay.— A  male,  aged  25  years,  had  observed  a  pe- 
culiar growth  on  the  lower  half  of  the  left  iris  for  ten  years.  There 
was  a  greyish  jelly-like  mass  covering  the  pupil,  with  ojiaque  points 
scattered  thi-ough  it.  The  vision  remained  normal  until  the  pupil 
was  covered  by  the  growth.  The  eye  was  enucleated,  and  the  micro- 
scopic description  of  the  growth  was  that  of  a  "  medullaiy  cancer 
with  pigment,''  which  in  all  probability  was  a  sarcoma.  , 

Case  XXXV. — Thalberg. — The  patient  was  a  female,  aged  04  years. 
F'oUowing  the  extraction  of  cataract  and  looking  very  much  like  a 
secondar}^  cataract,  there  developed  in  the  anterior  chamber,  filling 
the  pupillary  space  and  involving  the  iris,  a  whitish  growth.  The 
cornea  became  somewhat  thickened,  the  tension  was  increased  and 
vision  was  totally  destroyed.  The  growth  looked  so  much  like  a  sec- 
ondary cataract  that  an  operation  for  the  latter  was  performed.  Pain 
persisted,  how^ever,  and  the  growth  increased  in  size  so  that  einicle- 
ation  was  finally  performed.  The  whole  iris  was  found  to  have  been 
involved  by  a  non-pigmented  san^oma  composed  of  large  and  small 
round  spindle  and  polygonal  cells.  The  growth  had  its  origin  in 
the  endothelial  cells  of  the  iris. 

('ase  XXXVI. — Verter. — A  female,  72  years  of  age,  possessed  a 
dark  broAvu  tumor  of  the  right  iris  about  the  size  of  a  hemp  seed, 
occupying  tlie  peripheral  portion  of  the  iris  and  lying  closely  against 
tlie  posterior  surface  of  the  cornea,  occupying  about  one-third  of  the 
anterior  chamber.  There  was  present  an  over  ripe  cataract,  and  the 
eye  was  bhnd.  There  was  no  pain  or  irritation  and  the  patient  could 
give  no  account  of  the  growth.  The  eyeball  was  enucleated,  and 
sections  of  the  tumor  showed  it  to  be  a  pigmented  spindle-celled  sar- 
coma. The  "iliary  body,  the  spaces  of  the  pectinate  ligament,  the 
venous  plexus,  and  the  equator  of  the  lens  were  all  secondarily  in- 
volved. 

Case  XXXVIL— Verter.— This  patient  was  a  female,  aged  (JO  years, 
who  had  observed  some  weeks  before  a  small  dark  cinnamon-coloreil 
growth  upon  the  right  iris.  The  media  were  transparent  and  the 
visual  acuity  ecjualed  -/r,  with  +  S  1.50  D.  The  vision  of  the  left  eye 
was  normal  with  +  S  1.50  D.  Iridectomy  had  been  advised  at  the 
time  of  first  observation  of  the  growth,  but  at  the  time  consent  to 
the  operation  was  obtained  the  size  was  so  much  increased  that  enuc- 
leation was  performed.  The  tumor  was  a  pigmented  spindle-celled 
sarcoma,  and  had  secondarily  involved  the  ciliary  body,  Schlemm's 
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t-anal.   Foutana's  spaces,  and  the  cornea.      A    small  cyst  was  also 
found  in  the  peripherj-  of  the  retina. 

Case  XXXVIII. — Walker. — Patient  was  a  female  aged  59  years, 
who  had  a  cataract  extracted  from  the  left  eye  three  years  before 
without  iridectomy.  For  a  time  before  the  examination  the  vision 
had  been  failing  in  this  eye.  There  was  no  pain  or  inflammatory- 
symptom  but  inspection  showed  a  pinkish  growth  filling  the  pupil- 
lary space  and  strongly  resembling  secondary  cataract.  Discission 
was  performed  without  benefit,  the  iris  being  rotten  and  adherent  to 
the  capsule.  Three  weeks  later  the  eye  w^as  enucleated  and  the  mass 
found  to  be  a  small  spindle-celled  sarcoma.  Before  enucleation  the 
g:rowthhad  extended  to  the  cornea  in  front,  obliterating  the  anterior 
<'hamber  and  looking  very  much  like  a  large  dislocated  lens. 

Case  XXXIX.— Webster  and  Van  Gieson.— The  patient  was  a  fe- 
male, aged  60  years.  For  four  weeks  she  had  seen  a  "purple  mist" 
before  the  left  eye.  There  was  found  a  growth  about  the  size  of  a 
small  pea  in  the  lower  and  outer  quadrant  of  the  iris.  The  tension 
was  elevated  and  the  vision  equaled  ^i'/.^.  There  was  also  present 
anterior  polar  cataract  and  edema  of  the  retina.  Enucleation  was 
performed,  and  tlie  growth  was  found  to  be  a  pigmented  spindle- 
celled  sarcoma. 

Case  XL. — Wertlier.— A  female,  aged  72  years,  had  a  brownish 
black  semi-globular  tumor  about  the  size  of  a  hemp  seed  in  the  lower 
and  outer  quadrant  of  the  right  iris.  Enucleation  was  performed, 
and  the  gi-owth  was  found  to  be  a  pigmented  spindle-celled  sarcoma. 

Case  XLI.— Werther.— A  female,  aged  60  years,  had  observed  a 
few  weeks  before,  a  semi-globular,  brownish-black  tumor  of  the 
right  iris  about  the  size  of  a  hemp  seed.  There  was  a  hyperme- 
tropia  of  l.oOD,  and  the  vision  equaled  -/.,•  The  growth  was  situated 
in  the  lower  and  inner  quadrant.  The  eyeball  was  removed  by  enuc- 
leation, and  the  growth  proved  to  be  a  spindle-celled  sarcoma,  part 
pigmented  and  part  non-pigmented.  There  was  also  found  a  cyst 
foi-mation  in  the  periphery  of  the  retina. 

Case  XLII. — Whiting. — The  patient  was  a  male,  aged  49  years, 
who  had  observed  a  spot  on  the  left  iris  since  10  years  of  age.  Sev- 
eral years  before  he  had  consulted  Dr.  Knapp  and  at  that  time  the 
eyeball  became  occasionally  inflamed  and  there  were  hemorrhages  into 
the  anterior  chamber.  At  the  present  examination  there  was  a  dark 
brown  growth  filling  the  entire  inner  quadrant  of  the  anterior  chamber 
covering  the  inferior  internal  margin  of  the  pupil,  which  was  oblong. 
There  were  no  syneehiae.  The  cornea  was  slightly  hazy,  from  contact 
at  several  points.  Vision  of  the  right  eye  equaled  '-"/211:  of  the  left, 
2o/-(,.  Nine  years  later  the  patient  returned  on  account  of  severe  oc- 
ular pain  and  inflammation  of  the  eyeball  which  was  now  totally 
blind.  The  tension  was  elevated.  Enucleation  was  performed,  and 
the  growth  was  a  pigmented  mixed-celled  sarcoma,  the  round  cells 
predominating.  The  choroid  had  become  secondarily  involved  and 
contained  a  true  bony  formation. 

The  case  is  exceedingly  interesting  as  the  growth  was  watched  for 
a  long  time,  being  observed  at  10  years  of  age,  remaining  harmless 
for  twenty-five  years,  slowly  growing  for  thirteen  years  with  occa- 
jsional  attacks  of  iritis  and  hemorrhage  into  the  anterior  chamber. 
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for  seven  years,  there  being  no  doubt  as  to  its  malignancy.  The  pa- 
tient refused  earlier  operative  interference.  There  had  been  no  re- 
currence at  the  expiration  of  six  months. 

Case  XLIII.— Wiegraann. — The  patient  was  a  female,  aged  4"J 
years.  At  birth  there  was  observed  a  dark  tumor  about  2Vj  mm.  in 
diameter  on  the  lower  and  outer  quadi-ant  of  the  iris,  that  had  re- 
mained unchanged  until  seven  months  before  the  examination,  when 
it  began  to  enlai'ge.  The  tension  was  normal  and  vision  equaled  ''/.-,■ 
Iridectomy  was  performed,  and  was  followed  nine  months  later  by 
the  application  of  the  galvano-cautery  to  a  dark  spot  in  the  wound. 
This  was  repeated  in  about  two  weeks  The  tumor  was  a  pigmented 
spindle-ceiled  sarcoma,  and  no  recurrence  had  been  noted  at  the  ex- 
piration of  one  year. 

Case  XLIV.— Williamson. — This  patient  was  a  female,  14  yeai-s  of 
age.  Six  months  before  there  had  been  noticed  on  the  lower  and 
outer  quadrant  of  the  left  iris  a  yellowish  spot.  At  the  time  of  the 
examination  the  growth  reached  to  the  pupillary  margin,  having  l)e- 
gun  in  tlie  periphery.  An  attempt  was  made  to  remove  the  tumor 
by  an  iridectomy,  but  this  was  followed  three  days  later  by  enucle- 
ation of  the  eyeball,  as  the  growth  was  found  to  be  firmly  attached 
by  deep  adhesions.  Microscopic  examination  showed  it  to  be  a  non- 
pigmented  spindle-celled  sarcoma. 

Case  XLV. — Zellweger. — A  female,  aged  75  years,  had  noticed  a 
small  spot  on  the  right  iris  for  a  long  time.  During  the  six  weeks 
preceding  the  examination  it  had  been  growing  very  rapidly.  There 
had  been  no  pain  or  inflammatory  symptoms  at  any  time.  The  ex- 
amination showed  a  pale,  pinkish  vascular  growth  in  the  lower  part 
of  the  iris,  and  beginning  cataract.  The  tension  was  normal  and  the 
vision  equaled  the  counting  of  fingers  at  2V2  M.  The  growth  was 
I'emoved  by  iridectomy,  and  was  a  non-pigmented  small  spindle- 
celled  sarcoma,  originating  from  the  anterior  layers  of  the  iris. 
There  was  no  recurrence  in  situ  in  six  months,  but  as  the  patient 
had  some  loss  of  appetite  the  author  questions  whether  a  recurrence 
had  taken  place  l)y  metastasis.     Of  this  there  was  no  later  proof. 

Arlt  refers  to  two  cases  from  whom  the  growth  was  re- 
moved by  iridectomy,  and  to  a  third  case  requiring  enu- 
cleation of  the  eyeball.  In  neither  were  there  any  details 
•of  the  histories,  either  prior  or  subsequent  to  the  opera- 
tions. 

Fuchs,  in  the  discussion  of  a  paper,  refers  to  a  case  of 
primary  sarcoma  of  the  iris  for  which  the  eyeball  was  enu- 
cleated, but  the  details  of  the  history  are  too  meagre  to  be 
of  any  use. 

Cases  in  which  primary  sarcoma  of  the  iris  was  diag- 
nosed but  which  were  not  operated  upon,  are  recorded  by 
Berthold,  Fuchs,  Galezowski,  von  Graefe,  Hasner,  Owen, 
Pfliiger,  Saltzmann,  St.  John  Roosa  and  Stober. 

It  will  be  seen,  therefore,  from  the  above,  that  there  have 
•been  recorded  forty-six  cases  of  primary  sarcomata  of  the 
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iris  in  which  operative  procedures  have  been  undertaken 
and   microscopic   examinations  made.     Of  these  cases  we 
have  14  males  and  32  females,  giving  in  round  numbers, 
69.5  per  cent,  of  females,  and  30.5  percent,  of  males. 
The  ages  range  as  follows : 

From  1  to  5  years,  1  case, 

From  6  to  15  years,  6  cases,* 

From  16  to  25  years,  9  cases. 

From  26  to  35  years,  1  case. 

From  36  to  45  years,  10  cases, 

From  46  to  55  years,  9  cases, 

From  56  to  65  years,  5  cases. 

From  66  to  75  years,  5  cases. 
By  referring  to  the  table  it  will  be  seen  that  between  the 
ages  of  15  and  25  inclusive  there  occurred  10  cases, 
and  between  35  and  45  inclusive  there  occured  11  cases, 
whereas  the  intervening  period,  from  25  to  35  contained 
only  1  case.  There  seem,  therefore,  to  be  two  periods  dur- 
ing which  the  disease  is  most  likely  to  manifest  itself, 
namely,  between  the  ages  of  15  and  25  and  between  the 
ages  of  35  and  45,  with  a  very  moderate  increase  of  pre- 
disposition in  favor  of  the  latter  period,  the  intervening 
period,  that  is  from  25  to  35,  being  almost  free  from  the  af- 
fection as  only  1  of  the  46  cases  occurred  during  this  time. 
Beyond  the  age  of  45  the  predisposition  decreases  very 
gradually  and,  vicevpvsa,  the  nearer  we  approach  this  age 
the  greater  becomes  this  predisposition. 

It  must  be  considered,  however,  that  the  above  figures 

Note.— If  instead  of  analyzing  the  ages  according  to  decades,  we. 
take  five  year  periods,  the  age  of  predisposition  can  be  rednced  even 
further,  still  conforming  with  the  statistics  of  the  above  tables. 
From  1     to   5  years,  1  case, 
3  cases, 
3      " 

3  " 
0      •' 

0  •' 

1  case, 
6  cases, 

4  *' 
4  " 
5 

4      •• 
1  case, 
1      " 
4  eases. 

It  will  lie  seen,  therefore,  according  to  this  table  that  from  20  to  i> 
and  from  35  to  40  years  of  age  afford  the  periods  of  greatest  predis- 
position. This  result  entirely  agrees  with  that  obtained  from  the 
first  table,  the  former,  perhaps,  being  slightly  more  accurate,  as  it 
affords  a  greater  range. 


G  ' 

"  10 

11  ' 

'  15 

16 

"  20 

21 

"  25 

26 

''  30 

31 

''  35 

36 

"  40 

41 

''  45 

46 

'•  50 

51 

"  55 

56 

"  60 

61 

'*  65 

66 

"  70 

71 

"  75 
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represent  in  many  cases  the  ages  at  which  the  patients 
were  operated  upon.  But  as  the  greater  number  of  cases 
were  operated  apon  shortly  after  coming  under  the  obser- 
vation of  the  various  authors,  and  as  most  of  them  came 
under  observation  shortly  after  the  growths  in  the  iris  were 
discovered,  the  two  periods  given  represent  quite  fairly  the 
decades  of  greatest  predisposition. 

The  youngest  case  in  the  list  was  2  years  of  age  and 
the  oldest  75  years  of  age,  the  average  age  being  39.3 
years. 

It  is  to  be  noted  also  that  17  of  the  cases  occurred  before 
the  35th  year  and  29  after  the  35th  year;  or,  if  the  40th 
year  be  taken  as  the  dividing  line,  we  have  an  equal  num- 
ber on  either  side,  namely,  23. 

As  to  the  ages  when  the  growths  were  first  observed  to 
be  in  an  active  state,  it  is  impossible  to  give  any  definite 
statistics.  The  larger  number  of  patients  consulted  sur- 
geons within  a  short  time  after  the  discovery  of  the  affec- 
tion but  it  must  be  remembered  that  many  of  the  growths 
have  the  history  of  originating  from  apparently  dark  tu- 
mors of  the  iris,  melanomata,  which  after  remaining  in  a 
state  of  quiescence  for  many  years,  assumed  a  malignancy 
that  microscopic  examinations  afterward  proved  to  be  sar- 
comata. 

We  find  that  the  left  eye  has  been  more  frequently  af- 
fected,   though    the    difference    in     predisposition  is  not 
marked,  the  actual  ratio  being  as  follows: 
Right  eye  affected  in  19  cases, 
Left  eye  affected  in  21  cases. 
Both  eyes  affected  in  1  case. 
Not  stated,  5  cases. 

The  tension  is  given  in  the  histories  as  follows: 
Normal  in  11  cases. 
Elevated  in  16  cases. 
Not  stated  in  19  cases. 

In  5  of  the  cases  given  as  "elevated"  the  histories  state 
that  the  tension  was  normal  as  a  rule,  but  at  times  ele- 
vated. Thus  of  those  cases  in  which  the  condition  of  the 
tension  is  recorded  we  have  40.7  per  cent,  normal,  40.7  per 
cent,  elevated,  and  18.6  per  cent,  as  varying,  being  some- 
times normal  and  sometimes  elevated.  This  differs  some- 
what from  the  recently  published  statistics  of  Devreaux 
Marshall,  who  has  found  in  intra-ocular  neoplasms  affect- 
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ing  the  iris  or  ciliary  body  that  the  tension  is  increased  in 
35.71  percent.,  diminished  in  14.28  per  cent.,  and  normal 
in  50  per  cent.  As  his  cases  were  not,  however,  exclu- 
sively primary  growths  of  the  iris,  but  growths  affecting 
either  the  ciliary  body  or  the  iris,  or  both,  being  primary 
and  secondary,  the  difference  may  be  easily  accounted  for. 
In  no  one  of  the  cases  of  primary  sarcomata  of  the  iris  was 
the  tension  stated  to  have  been  diminished. 

The  condition  of  the  visual  acuity  in  these  cases  ranged 
thus: 

Normal  in  9  cases, 

20  100  or  better,  in  14  cases, 

Less  than  20  100  in  8  cases, 

Light  perception  in  2  cases, 

Blind  in  6  cases. 

Not  stated  in  8  cases- 
In  some  of  the  cases  the  lens  was  more  or  less  cataract - 
ous  (Alt's,  Knapp's,  Oemisch's,  Verter's,  and  my  own). 
In  the  latter  case  after  the  extraction  of  the  lens  the  pa- 
tient obtained  vision  equal  to  5  6  and  easily  read  Jaeger  1. 
The  positions  occupied  by  the  tumors  on  the  surfaces  of 
the  irides  are  variously  given  as  follows: 

Lower  and  inner  quadrant,  7  cases. 

Lower  and  outer  quadrant,  11  cases. 

Upper  and  inner  quadrant,  3  cases, 

Upper  and  outer  quadrant,  3  cases, 

Lower  half,  5  cases, 

Upper  half,  3  cases. 

Outer  half,  2  cases,  « 

Not  stated,  13  cases. 
Of  the  32  definitely  stated  cases  we  have,  therefore,  23 
cases,  or  71.8  per  cent.,  originating  from  the  lower  half  of 
the  iris,  and  9  cases,  or  28.2  per  cent.,  originating  from  the 
upper  half  of  the  iris.  There  also  seems  to  be  a  somewhat 
greater  predisposition  to  occur  in  the  outer  portion  of  the 
lower  half,  or  in  the  lower  outer  quadrant  of  the  iris. 

The  operations  that  were  performed  in  the  recorded  cases 
were : 

Enucleation  in  32  cases, 

Iridectomy  in  14  cases. 
In  the  above  32  cases  under  the  heading  '"Enucleation" 
are  included  4   cases  in  which   iridectomy  was   first  per- 
formed, and  in  which  enucleation  was   subsequently  re- 
quired.    In  Andrews'  case  enucleation  was  performed  a 


PRIMARY    SARCOMA    OF   THE  IRIS.  785 

week  after  the  iridectomy  because  of  suppuration  of  the 
globe;  in  Lebrun's  case  it  was  performed  two  weeks  later 
because  of  "inflammatory  symptoms"  in  the  globe;  in 
Williamson's  case  three  days  later  because  the  iridectomy 
disclosed  the  fact  that  the  growth  was  attached  by  "deep 
adhesions;"  in  Buffum's  case  three  months  later  because 
of  recurrence.  In  Carter's  case  the  growth  recurred,  but 
it  was  so  distinctly  unfavorable  at  the  time  of  operating 
that  nothing  else  could  have  been  expected.  So  that  we 
have  out  of  46  cases  operated  upon  the  successful  removal 
of  the  growth  in  13  cases  by  iridectomies  in  which  no 
recurrence  is  recorded  during  the  time  they  remained  un- 
der observation,  which  varied  from  four  months  to  many 
years.  In  none  of  the  enucleations  are  recurrences  pos- 
itively recorded,  but  in  one  (Zellweger's  case)  a  loss  of 
appetite  with  some  gastro-intestinal  disturbance  was 
looked  upon  as  probably  the  beginning  of  a  metastatic 
process  although  no  subsequent  mention  is  made  of  it. 
The  histological  examinations  of  the  growths  showed  that 
27  cases  were  pigmented, 

10  cases  werenon-pigmented, 
9  cases  not  definitely  stated. 

It  seems  somewhat  odd  that  in  a  tissue  so  highly  pig- 
mented as  the  iris  we  should  have  anon -pigmented  growth, 
yet  in  the  37  cases  definitely  recorded  we  have  in  round 
numbers  27  per  cent,  of  the  non-pigmented  variety  and  73 
per  cent,  of  the  pigmented  variety. 

As  to  the  cellular  formation  of  the  grow^ths  we  have 
23  cases  of  spindle-celled, 

11  cases  of  round-celled, 
7  cases  of  mixed-celled, 

5  cases  not  definitely  stated. 
This,  in  round  numbers  places  in  the  spindle-celled  clas- 
sification 56  per  cent.;  in   the  round-celled  classification 
27  per  cent.;  and  in  the  mixed-celled  classification  17  per 
cent,  of  the  reported  cases. 

Symptoms. 

From  a  study  of  the  recorded  cases  it  is  seen  that  pri- 
mary sarcoma  of  the  iris  may  occur  at  almost  any  age,  the 
youngest  being  2  years,  the  oldest  75  years  of  age,  the 
periods  of  greatest  predisposition  being  between  the  15th 
and  25th,  and  between  the  35th  and  the  45th  years.     As  a 
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rule  it  is  first  observed  as  a  spot  of  discoloration  upon  the 
iris  which,  after  a  period  of  quiescence,  varying  from  a  few 
weeks  to  many  years,  begins  to  increase  rapidly  in  size, 
interfering  with  vision  according  to  the  degree  of  inflam- 
mation it  has  caused  and  the  amount  of  pupillary  space 
covered.  Vision  is  also  sometimes  obscured  for  short  per- 
iods of  time  by  transient  increase  of  the  intra-ocular  ten- 
sion or  by  hemorrhage  from  the  growth  into  the  anterior 
chamber.  Sooner  or  later  it  is  apt  to  produce  iritis  and 
by  pressure  backward  to  cause  opacity  of  the  capsule  and 
lens.  Tension  is  presumably  increased  when  the  growth 
attains  sufficient  size,  or  has  brought  about  sufficiently 
violent  inflammation  to  interfere  with  th6  interchange  of 
the  ocular  fluids.  If  left  to  itself  it  attains  considerable 
size,  perforating  the  external  coats  of  the  eye,  and  usually 
produces  blindness.  It  occurs  twice  as  frequently  in  fe- 
males as  in  males,  each  eye  seems  to  be  equally  predis- 
posed and  the  favorite  position  seems  to  be  in  the  lower 
half,  and  especially  in  the  lower  and  outer  quadrant  of  the 
iris. 

Diagnosis. 

Primary  sarcoma  of  the  iris  may  be  mistaken  for  simple 
melanoma,  for  gumma,  or  for  primary  tubercle  of  the  iris. 

A  simple  melanoma  becomes  darker  and  darker  while  a 
melano- sarcoma  ordinarily  retains  its  primary  shade.  A 
melanoma  is  also  a  congenital  growth  while  sarcoma  is  not. 
If  the  patient,  or  patient's  family,  can  give  no  accurate  in- 
formation on  this  point  the  growth  must  be  watched  for 
some  time  to  note  if  there  is  any  progress  (Fuchs). 

Whenever  a  gumma  of  the  iris  appears  there  is  a  severe 
iritis,  whereas  in  the  early  stage  of  sarcoma  of  the  iris- 
there  are  no  inflammatory  symptoms.  In  gumma  of  the 
iris,  also,  there  is  a  specific  history  with  other  symptoms 
referable  to  syphilitic  infection.  The  color  of  the  gumma 
is  either  an  iron-red  or  deep  yellowish-red,  while  that  of 
sarcoma  is  reddish-gray,  blackish  or  light  brown,  or  flesh- 
color  (Andrews) .  Gumma  is  non-vascular  and  yellowish- 
white  in  color  at  the  summit,  but  at  the  base  it  is  vascular 
and  has  a  yellowish-red  border  (Fuchs).  If  the  diagnosis 
cannot  be  positively  made  from  the  examination,  the  ad- 
ministration of  anti- syphilitic  remedies  for  a  short  time  in 
large  doses  will  clear  up  the  master. 

Tubercle    of  the  iris  is  of  much  more  rapid  growth  than 
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sarcoma  and  in  color  is  of  a  light  yellowish -white,  or  light 
grayish -white,  or  light  grayish -yellow  (Andrews).  Asa 
rule  no  vessels  are  seen  on  its  surface,  whereas  in  sarcoma 
superficial  vascularization  can  usually  be  detected.  The 
larger  number  of  cases  of  tubercle  have  occurred  in  sub- 
jects under  15  years  of  age,  whereas  the  larger  number  of 
cases  of  sarcoma  have  been  found  in  older  persons.  Tu- 
bercle is  much  more  irregular  in  form  than  sarcoma,  and 
the  accompanying  inflammatory  symptoms  also  appear 
earlier. 

Treatment. 

If  the  growth  is  sufficiently  small  and  does  not  extend  to 
the  extreme  ciliary  portion  of  the  iris  an  attempt  should  be 
made  to  remove  it  by  an  extremely  broad  peripheral  iri- 
dectomy. The  statistics  conclusively  prove  that  in  many 
cases  not  only  has  the  eyeball  been  preserved,  but  with 
useful  vision,  and  that  no  recurrence  had  been  noted  years 
after  the  removal  of  the  growth  by  this  operation.  If  the 
growth,  however,  is  so  large,  oris  situated  so  near  the  cil- 
ilary  margin  of  the  iris  that  it  is  impossible  to  remove  all 
of  it  by  an  iridectomy,  or  if  any  other  portion  of  the  eye 
has  become  secondarily  involved,  immediate  enucleation 
should  be  performed. 
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Fibro-Neuroma  of  the  Orbit  with  Secondary  Buphthalmus. 

Sachsalber,  a.  {  Beitr.  z.  ^'li(;/(^ii/,-dt,  XXVII.,  June  22, 
1897,)  describes  a  case  of  fibro-neuroma  of  the  orbit  and 
buphthalmus,  occurring  in  a  girl  of  7  years  whose  eyeball 
was  first  enucleated,  and  afterward  exenteration  done  with 
cure  and  satisfactory  cosmetic  result.  The  skin  over  the 
tumor  was  greatly  thickened;  the  eye  pointed  outward 
and  downward.  He  considered  the  relation  of  the  buph- 
thalmus to  the  primary  disease  to  arise  from  the  nerves  in 
the  choroid  caused  by  secondary  disturbance  of  nutrition, 
which  occasioned  diffuse  proliferation  of  connective  tissue 
and  proceeded  to  disease  of  the  entire  lymph  system,  and 
finally  to  inflammatory  changes  with  entire  obliteration  of 
the  normal  bloodvessels.  He  has  not  found  any  references 
in  literature  of  buphthalmus  to  fibro-neuroma,  except  the 
■cases  of  two  brothers,  reported  by  Bruns,  in  which  the 
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bulbs  were  found  atrophied,  which  Bruns  considered  to 
have  followed  suppuration.  The  article  is  illustrated  by 
figures  of  microscopic  sections  of  the  tumors  and  eyeball 
and  a  photograph  of  the  patient.  H.  V.  W. 

Operative  Treatment  of  Myopic  Asthenopia. 
Gelpke  &  BiHLER,  ( Beitr.  z.  Augenhkde,  XXVIII.,  July 
31,  1897,)  treat  comprehensively  of  operation  for  myopia, 
occupying  full  number  of  the  Beitriige  in  172  pages. 
After  a  short  history  of  the  operation  they  describe  pre- 
liminary examination,  which  should  include  the  visual 
acuity,  nature  of  the  subjective  symptoms  which  are  caused 
by  correcting  concave  glasses,  the  age,  the  history,  and 
the  general  examination  in  which  is  included  the  visual 
field,  the  tension,  the  measurement  of  the  cornea,  etc. 
The  indications  for  the  operation  are  given  as  follows:  1. 
It  is  the  rule  in  all  cases  of  myopia  which  cannot  be  prop- 
erly corrected  by  lenses,  so  that  sufficient  useful  vision 
results,  be  they  young  or  old,  be  the  myopia  complicated 
with  external  or  internal  changes  of  the  eye,  be  the  myopia 
relatively  weak  or  relatively  high,  both  sides  should  be 
operated  upon.  As  the  results  of  their  operations  it  is 
claimed  that  through  the  phakolyses  the  visual  acuity  of 
all  cases  has  been  raised  and  in  no  case  has  been  reduced. 
2.  That  the  results,  quo  ad  visum,  are  just  as  good  if  the 
myopia  be  of  a  moderate  or  of  a  high  grade.  3.  That  the 
result  of  complicated  cases  is  seemingly  better  than  in 
those  which  are  not  complicated.  4.  That  in  the  use  of 
strong  convex  lenses,  even  to  8  D.,  after  the  operation  upon 
a  moderately  myopic  eye,  is  not  unpleasant  to  the  patient, 
and  has  been  found  much  more  agreeable  than  the  carry- 
ing or  the  previously  strong  concave  glasses.  5,  That  it 
is  not  sufficient  in  most  cases  to  operate  on  one  eye,  but  it 
is  better  to  remove  the  lens  from  both.  6.  That  the  age  of 
the  patient  makes  no  difference.  They  consider  that  cases 
differ  in  the  indications,  and  are  to  be  selected  accordingly. 
From  the  years  1893  to  1896,  inclusive,  they  saw  303  cases 
of  myopia,  of  which  88  (29  %)  were  of  a  high  grade  (over 
8  D.),  and  7.4  %  of  these  were- recommended  for  opera- 
tions, about  two-thirds  of  which  accepted  the  same.  They 
discide  the  lens  after  thorough  asepsis  for  a  couple  of 
weeks,  doing  a  deep  discission.  In  7  cases  the  lens  mate- 
rial was  absorbed  through  one  or  two  discissions.  If  the 
lens  swells  they  remove  it  by  extraction  by  placing  the 
wound  in  the  upper  half  of  the  cornea.     They  do  not  con- 
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sider  that  iridectomy  is  at  all  needed  in  young  people.  In 
other  cases  it  may  be  needed.  From  June  '93  to  April  '97 
they  have  operated  on  56  myopes  with  74  eyes.  From  these 
they  have  reached  a  definite  conclusion  from  the  first  of 
April  on  59  eyes  of  46  patients.  In  the  other  10  cases  the 
result  was  not  yet  complete,  they  being  still  under  obser- 
vation. Visual  fields  are  given  in  each  case,  and  in  every 
case  is  larger  than  before.  Thirty -three  of  these  cases 
had  one  eye  operated  upon,  and  13  cases  had  both 
eyes.  Their  ages  ranged  from  10  years  to  60  years,  four 
being  under  10  years;  four,  11  years  to  15;  fifteen,  16  to 
20;  nineteen,  21  to  30;  one,  31  to  40;  three,  41  to  60.  The 
youngest  case  was  7,  the  oldest  47.  There  were  staphy- 
lomata  postica  in  48  eyes,  changes  of  the  macula  in  7,  and 
opacity  of  the  cornea  in  4.  One  discission  was  done  in  27 
eyes;  two  in  22;  three  in  8;  four  in  1;  five  in'  1.  In  all, 
there  were  104  discissions,  o4  extractions,  5  sclerotomies, 
and  4  iridectomies,  making  167  operations.  A  resume  of 
their  clinical  observations  and  results  of  the  operations  is 
as  follows:  1.  Indication  for  the  operation  depends  prin- 
cipally on  the  myopic  asthenopia.  If  the  central  vision  of 
the  myope,  after  the  best  possible  correction,  is  not  sufficient 
for  his  purposes  and  social  standing,  he  should  be  operated 
upon,  no  matter  whether  his  myopia  is  moderate  or  of  a 
high  degree,  or  complicated,  as  in  such  cases  a  sufficient 
and  for  the  individual  a  satisfactory  increase  of  the  vision 
is  obtained  by  the  operation.  2.  Should  the  operation  be 
indicated  only  on  account  of  excessive  myopia,  and  the 
patient  be  enabled  to  wear  strong  concave  glasses  easily, 
it  is  recommended  not  to  operate  upon  myopes  under  16  to 
to  18  D.,  as  such  myopes  are  rendered  nearly  emmetropic 
by  the  operation.  Bihler  writes  upon  the  changes  in  the 
refraction  in  these  cases,  giving  a  classical  review  of 
the  optical  principles  involved  in  the  latter  part  of  the 
article,  showing  the  principles  upon  which  the  visual  acuity 
is  increased  and  the  visual  field  enlarged.  The  literature 
of  the  subject  is  appended.  H.  V.  W. 

Thrombo-Phlebitis    of    the     Central    Retinal    Vessels    with 

Necropsy. 

WURDEMANN,  H.  V.,  Milwaukee,  ( Beitr.  z.  Auqenhlvde, 
XXIX.,  Sept.  18th,  1897,)  presents  the  history  of  a  case  of 
thrombo- phlebitis  of  the  central  retinal  vessels,  occurring 
in  a  boy  aged  8  years,  who  had  sudden  blindness  in  left 
eye  four  days  before;  two  weeks  preceding  he  had  mumps. 
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The  eye  was  totally  blind ;  no  reaction  of  pupil  to  light,  or 
accommodation,  although  associated  movements  were  nor- 
mal.    The  optic  disc  was  obliterated,  but  not  swollen;  the 
arteries  were  small  and  lost  at  the  edge  of  the  disk ;  the 
veins  were  dilated  and  tortuous,  sausage-like,  with  black- 
red,   apparently  coagulated  blood   in  them.     There  were 
serous  exudations  around,  and    a  red  spot  at  the  mac- 
ula   suggested    embolism,    but    which   was    a  true  hem- 
orrhage.    The  eye  remained  blind  despite  large  doses  of 
K.  I.      One  month  later,  there   had  been  great   changes 
in  the  fundus,    which  then  showed  atrophy   of    the   op- 
tic   nerve  and    retina    and    beginning   connective   tissue 
formation.     One  year  later  the  boy  had  several  inflamma- 
tory attacks  in  the  blind  eye,  which  were  characteristic  of 
glaucoma.     The  symptoms  not  being  subdued  by  eserin, 
nor  pain  controlled  by  morphin,  enucleation  was  made,  the 
case  recovering  and  an  artificial  eye  being  worn.     The  bi- 
sected eyeball,  mounted  in  gelatin,  shows  connective  tis- 
sue formation  in  the  vitreous.     The  main  changes  were  in 
the  retina,  choroid  and  optic  nerve ;  microscopic  examina- 
tion of  which  showed  in  region  of  the  macula,  in  site  of 
some  of  the  old  hemorrhages,  degenerated  red  corpuscles 
in  the  granular  layer  of  the  retina.     Most  interesting  was 
the  condition  of  the  nerve,  in  which  the  sections  showed 
clearly  the  antecedent  process  of  phlebitis  and  thrombosis; 
the  artery  being  occluded  by  a  granular  mass  of  degen- 
erated blood  corpuscles  in  a  fibrinous  clot.     There  was  also 
a  clot  in  the  vein.     The  progress  of  the  case  was  observed 
through  the  various  stages  of  phlebitis,  vasculitis  and  peri- 
vasculitis,  stoppage   of   the   circulation,  and    subsequent 
obliteration  of  the  vessels,  with  degeneration  and  loss  of 
function  of  the  structures  cut  off  from  the  blood  supply. 
Following  this,  there   w^as  proliferation  of  connective  tis- 
sue, formation  of  membraneous  bands  in  the  vitreous  and 
fibroid  degeneration  of  the  various  structures,  resulting  in 
occlusion  of  the  lymphatic  channels  and  glaucoma. 

H.  V.  W. 
Erythropsia. 
Snellen,  (Archiv.  f.  Oplitli.,  XLIV.,  1,  1897,)  looks  for 
an  explanation  for  the  erythropsia  that  frequently  annoys 
patients  whose  lenses  have  been  extracted,  especially  those 
with  coloboma  of  iris,  or  dilated  pupil,  and  finds  its  cause 
in  the  translucence  of  the  vascular  eyelid  and  the  walls  of 
the  eye.     Light  can  be  reflected  into  an  eye  through  the 
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lid  and  through  the  sclera  and  its  reflection  seen  through 
the  pupil.  The  aphakic  patient  half  closes  the  eye  in  a 
strong  light,  and,  if  the  lid  is  sufficiently  thin  and  trans- 
lucent, the  retinal  periphery  will  be  more  red  than  the 
other  parts  of  the  retina  that  receive  their  light  through 
the  uncovered  part  of  the  pupil.  Fuchs  found,  when  en- 
tering a  dimly  lighted  room  after  exposing  the  eye  to  the 
strong  glare  of  a  snow  field,  that  light  surfaces  had  a 
red  tint  and  darker  shades  a  complementary  green.  S. 
explains  this  on  his  theory  that  during  exposure  of  the 
eye  to  the  snow  surface  much  of  the  reflected  light  passed 
through  the  lid  and  sclera,  and  thus,  when  the  retinal 
periphery  is  tinted  red,  the  contrast  color,  green,  will  de- 
velop in  the  center.  Additional  confirmatory  experiments 
were  made  with  tinted  glass.  S.  concludes  that  erythrop- 
sia  finds  its  explanation  in  after  images  and  contrast 
effects,  with  the  condition  that  for  its  development  one 
part  of  the  retina  must  receive  its  light  from  a  more  in- 
tense colored  source.  H.  V.  W. 
Cilio-retinal  Vessels. 
Elschnig,  a.  (Archiv.  f.  Opidh.,  XLIV.,  1,  1897),  re- 
ports his  minute  anatomical  studies  of  13  cilio-retinal  ar- 
teries (in  11  eyes),  discovered  during  life,  and  divides 
them  into  three  groups,  according  to  their  origin  and 
course:  1.  Those  in  which  the  cilio-retinal  vessel,  as  a 
branch  of  the  arterial  circle  of  Zinn,  penetrates  the  sclera 
at  an  angle,  and,  without  touching  the  choroi(r  or  sending 
off  a  branch  into  it,  enters  the  intra-scleral  (1  case),  or 
intra-choroidal  (2  cases)  part  of  the  optic  nerve,  and  curv- 
ing, Joins  the  fibers  of  the  nerve  to  the  retina.  2.  Those 
cases  in  which  a  branch  of  the  scleral  group  of  vessels 
touches  or  penetrates  the  choroid  near  its  papillary  end, 
these  dividing  into  two  or  more  branches,  one  of  which 
passes  into  the  retina  as  the  cilio-retinal  artery,  the  other 
branching  further  into  the  choroid;  the  cilio-retinal  artery 
may  act  here  as  the  direct  continuation  of  the  scleral  arte- 
rial circle  (3  cases),  or  as  a  small  branch  of  it  (1  case). 
3.  The  cilio-retinal  artery  may  come  from  a  choroidal 
vessel  which  is  itself  a  distant  branch  of  the  scleral  circle 
of  vessels  (4  cases).  All  cilio-retinal  arteries  examined 
were  found  to  be  branches  of  the  scleral  group  of  vessels. 
A  further  conclusion  arrived  at  is  that  the  cilio-retinal  are 
end  arteries,  and  cannot  serve  for  the  establishment  of 
collateral  circulation  in  case  of  embolism  of  the  central 
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retinal  artery.  Neither  the  author's  nor  others  studies 
have  been  very  successful  in  following  the  cilio-retinal 
veins  after  they  leave  the  retina,  and  their  course  still 
remains  very  uncertain.  H.  V.  W. 

Contribution  to  Tuberculosis  of  the  Conjunctiva. 
Grunert,  C.  (Archiv.f.  AugenhMe,  XXXIV.,  II.,  1897.) 
To  the  72  cases  which  Denig  has  collected  the  author  adds 
one  new  one,  in  a  27-year-old  bookbinder,  who,  in  1892. 
had  noticed  a  little  lump  in,  the  upper  eyelid,  which  was 
removed  in  1893,  but  soon  returned.  It  was  again  operated 
upon  in  1894,  burned  and  cauterized,  without  result.  In 
1895  the  following  appearance  was  observed :  Great  swell- 
ing of  the  upper  eyelid;  the  skin  reddened,  smooth  and 
shining;  the  commissure  shortened.  Upon  the  tarsal  con- 
junctiva of  the  under  lid,  near  the  fold  of  transmission, 
there  were  observed  two  lumps  of  a  longish  form,  parallel 
to  the  edge  of  the  lid,  of  a  reddish  opaque  color,  which 
resembled  the  frog  spawn  like  trachoma  bodies,  and  were 
of  the  same  consistence.  Upon  the  under  surface  of  the 
upper  eyelid,  which  is  readily  everted,  there  were  ob- 
served lumpy  formations  and  granulations  which  looked 
like  condylomata,  but  which  were  deeply  and  superficially 
ulcerated  and  covered  with  muco-purulent  secretion,  which 
was  readily  removed.  Between  these  ulcerations  stringy 
or  raylike  cicatricies  were  seen.  The  majority  of  these 
were  of  a  dark  reddish  color  and  uneven,  opaque,  and  of  a 
hard  consistence  of  the  opposite  appearance  to  the  changes 
in  the  lower  lid.  The  eyeball  was  intact.  Upon  the  left 
temple,  1\  cm.  from  the  outer  canthus,  there  was  a  red  spot 
in  the  skin  of  the  size  of  a  penny,  in  the  middle  of  which 
was  a  little  depression  with  swollen,  irregular  edges.  This 
ulcer  had  existed  for  about  1^  years.  The  preauricular 
gland  of  the  left  side  was  swollen.  Sputum  examination 
showed  tubercle  bacilli.  The  lumps  upon  both  lids  and  the 
ulcer  of  the  temple  were  removed.  Examination  of  the 
excised  portion  showed  typical  epitheloid  tubercle,  with 
giant  cells  in  moderate  amount  and  cheesy  formation,  as 
well  as  tubercle  bacilli.  Inoculation  experiment  gave  a' 
positive  result.  The  course  of  the  case  was  most  excellent, 
as  two  months  later  he  was  generally  in  good  health  and 
had  no  return  of  the  local  disease.  Tuberculosis  of  the 
conjunctiva,  as  is  well  shown  in  this  case,  is  an  ectoge- 
neous  affection,  and  is  different  from  tubercle  disease  of 
the  inside  of  the  eye,  iris,  choroid,  etc.,  in  which  the  in- 


^ 


796  ABSTRACTS,  GERMAN  OPHTHALMIC  LITERATURE. 

fection  is  endogeneous.  The  observation  of  Rein  that  the 
commonest  cause  of  infection  of  the  conjunctiva  is  rubbing 
of  the  eye  with  the  hand  is  well  shown  in  this  case,  for  the 
man  was  left-handed,  and  he  infected  his  left  eye  and 
scratched  his  temple  with  his  left  hand.  H.  V.  W. 

The  Diplococcus  of  Fraenkel  as  a  Common  Cause  of  Acute 
Catarrhal  Conjunctivitis. 

GiFFORD,  H.,  Omaha,  (Arcliiv.  f.  Augenhkde,  XXXIV., 

II.,  1897.)     In  40  cases  of  typical  acute  conjunctivitis  the 

author  could  not  find  Weeke's  bacillus,  but  in  every  one 

the  Fraenkel  diplococcus.     In  12  of  these,  cultures  were 

also  made,  in  the  most  of  which  pure  cultures  resulted. 

Inoculation  with   a  small  amount  of  the  secretion  caused 

an   acute  conjunctivitis   in   which    cocci   were   afterward 

found,    which    grew   on    agar   producing    pure    cultures 

of  Fraenkel's  diplococcus.     Secretion  from  the  con junctiv^a 

of   the  author's  eyes  inoculated  into  his  assistant's    eye 

caused  a  pneumococcus  conjunctivitis  in  48  hours,  which 

pursued  a  mild  course.      Later  inoculation  of  the    same 

conjunctiva  proved  without  result,  so  that  immunity  seemed 

conferred.     The  author  could  not,  any  more  than  Aschen- 

feld,  produce  an  acute  conjunctivitis  with  pure  cultures. 

He  could  with  anaerobic  cultures,  made  according  to  the 

method   of   Biichner,  upon   serum   agar.     Pneumococcus 

conjunctivitis    is    not    exclusively    confined    to   children. 

One-half  of  his  cases  were  in  young  adults.     The  period 

of  incubation  in  the  natural  cases  seemed  to  be  about  48 

hours.    Inoculation  experiment,  in  two  cases  was  48  hours, 

one  case  22,  and  the  other  72   hours.     It  is  questionable 

whether  this  inflammation  is  caused  by  a  peculiar  variety 

of  pneumococcus.     In  the   microscopic   preparations   the 

colonies  of  the  diplococci  did  not  seem  so  clearly  lanced 

shape  as  those  taken  from  the  pus  of  empyema. 

H.  V.  W. 

The  Graduation  of  the  Squint  Operation. 

Landolt,  Edm.,  Paris,  (Archiv.  /.  Augenhkde,  XXXIV., 
4,  1997),  says  that  we  cannot  speak  of  obtaining  a  certain 
effect  by  "graduation"  in  squint  operations  until  the 
nature  of  strabismus  and  the  action  of  the  operations  for 
it  are  better  understood.  He  accepts  Bonders'  theory  that 
concomitant  strasbismus  is  a  binocular  affection,  which 
seems  to  call  for  strengthening  of  the  weakened  muscles, 
although,  as  a  rule,  the  opposing  muscles  are  weakened. 
The  center  of  rotation  being  by  no  means  a  fixed  point  in 
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space,  from  the  effect  of  a  tenotomy  the  opponent  muscles 
gain  ascendancy  and  draw  the  eyeball  forward,  the  ten- 
otomized  muscle  being  re-attached  further  back  of  the  ball. 
The  retraction  is  likewise  due  to  rotation  of  the  eyeball 
from  contraction  of  the  antagonist  and  because  the  ten- 
otomized  muscles  contract  more  than  the  others,  being 
stronger.  The  motility  of  the  eyeball  suffers  from  the 
tension  of  the  check  ligaments.  The  advocates  of  tenotomy 
concede  that  its  success  depends  upon  decreased  mobility. 
The  antagonist  muscle  does  not  gain  what  the  tenotomized 
muscle  loses,  as  by  the  operation  the  eye  is  drawn  forward 
out  of  the  muscle  cone  and  the  influence  upon  rotation 
lessened.  Advancement,  however,  forces  the  eye  deeper 
into  the  socket  and  the  muscles  embrace  it  more  exten- 
sively, increasing  the  mobility.  Increasing  the  strength 
of  a  muscle  by  advancement  does  not  limit  the  function  of 
the  antagonists.  In  twenty  years  practice  L.  has  never 
produced  over.^ correction  of  strabismus.  The  advance- 
ment has  also  the  cosmetic  advantage  of  not  causing  pro- 
trusion of  the  eyeball,  sinking  of  the  caruncle,  or  exposure 
of  the  sclera.  We  can  hardly  regulate  the  re-insertion  of 
a  divided  or  advanced  muscle  upon  the  globe.  Its  action 
does  not  depend  merely  upon  its  attachment.  We  cannot 
graduate  the  effect  during  the  operation ;  nature  does  it  if 
we  make  use  of  its  efficient  help,  against  us  if  we  neglect 
it.  We  must,  in  addition  to  the  operation,  resusticate  and 
strengthen  the  association  of  convergence,  accommodation, 
and  of  binocular  vision.  Mydriatics,  spheric,  cylindric 
and  prismatic  glasses  are  necessary.  Graduation  is  affected 
by  optic  and  orthoptic  treatment.  L.  operates  through  a 
vertical  conjunctival  incision,  resecting  the  tendon  in  high 
degrees  of  strabismus,  the  tendon  being  re-attached  by 
threads  passed  through  the  tendon  and  before  and  be- 
low in  the  epi- scleral  tissue.  In  convergent  squint  atropin 
is  instilled.  Binocular  bandage  is  used  for  Jive  days.  In  con- 
vergent strabismus  sometimes  longer.  He  keeps  the  patient 
in  bed  for  six  days.  Persons  operated  upon  for  squint  are 
not  allowed  to  walk  about.  He  requires  a  binocular  band- 
age, rest  in  bed,  and  careful  watching.  H.  V.  W. 
Euphthalmin,  a  New  Mydriatic. 
Treutler,  B.,  Marburg,  (KJin.  Man.  f.  Augenhkde, 
Sept.,  1897),  contributes  an  article  upon  this  new  addition 
to  our  mydriatics,  which  has  been  developed  by  the  Actien 
Chemical    Works.      N-methylvinyldiacetonalkamin    is    a 
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strong  mydriatic,  a  derivation  of  hydrochloric  salt  of 
formobenzoilic  acid.  He  tried  solutions  varying  from  2  % 
10  %.  Very  slight  irritation  is  caused  by  the  weaker  solu- 
tions; by  the  10  %  about  as  much  as  the  4  %  cocain,  and 
much  less  than  2  %  eucain.  Full  dilatation  results  in  60 
to  80  minutes;  2  drops  of  2  %  (8  :  9  mm.  diam.)  In  four 
to  five  hours  it  is  again  normal.  Seldom  does  any  effect 
remain  after  12  hours.  In  old  persons  mydriasis  is  slower 
and  not  so  complete.  Accommodation  is  affected  in  10  to 
15  minutes,  micropia  then  beginning.  Accommodation  is 
not  fully  suspended;  the  effects  last  two  or  three  hours. 
The  subjective  symptoms  of  euphthalmin  are  slight  and  of 
short  duration,  Euphthalmin  is  a  strong  mydriatic.  It 
enlarges  the  pupil  in  5  -  10  9c  solution  to  a  maximum  in 
about  half  the  time  as  a  1  %  homatropin.  In  old  persons 
it  does  not  work  as  quickly  or  as  strongly  as  in  young 
persons.  It  has  an  advantage  over  cocain  (as  a  mydriatic) , 
as  it  w^orks  more  strongly  and  leaves  the  epithelium  intact, 
although  mydriasis  comes  later.  The  accommodation  is 
less  affected  by  euphthalmin  than  by  homatropin.  The  re- 
covery from  the  mydriasis  and  accommodation  paralysis 
is  much  sooner  than  in  the  case  of  homatropin.  No  sys- 
temic effects  have  yet  been  observed.  The  new  mydri- 
atic has  the  advantage  over  others  principally  on  account 
of  its  short  duration.  H.  V.  W. 

Pilocarpin  in  Therapy  of  Glaucoma. 
HoHLMANN,  F.  W.,  Coblentz-Ems,  {  Kiln.  Monatsbl.  f. 
Augenhk'de,  Aug.  1897),  reports  the  case  of  a  woman  who 
came  to  him  in  June,  1896,  then  aged  54,  who  had  been 
treated  under  the  diagnosis  of  irodo-cyclitis  with  atropin, 
with  the  result  of  producing  an  acute  glaucoma  in  one 
eye,  the  other  eye  normal  vision,  5/III.  An  iridectomy 
was  made  with  favorable  results.  The  day  after  the 
operation  the  patient  saw  rainbow  colors  with  the  hith- 
erto sound  eye  and  symptoms  of  acute  glaucoma  set 
in,  which  were  very  readily  controlled  by  a  2  %  pilocarpin 
solution,  the  vision  being  ultimately  restored  to  5/IV.  The 
patient  had  to  keep  up  the  use  of  pilocarpin  in  ^  % 
solution,  otherwise  symptoms  of  glaucoma  would  set  in. 
Several  attacks  occurred  which  were  controlled  by  2  % 
solution,  and  during  another  attack  1  per  cent,  of  eserin 
was  used  by  another  physician  on  account  of  the  patient's 
change  of  residence,  but  this  drug  produced  psychic  dis- 
turbances, making  the  patient  extremely  nervous,  so  that 
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pilocarpin  was  usually  exhibited.  In  the  last  attack  she 
became  blinded  so  much  that  there  was  nothing  to  hope 
from  an  operation.  The  patient  finally  died  of  inanition, 
her  mental  condition  becoming  deplorable,  and  becoming 
entirely  blind.  This  case  is  of  decided  interest  on  account 
of  her  using  myotics  daily  for  ten  years,  and  on  account 
of  the  change  from  pilocarpin  to  eserin,  and  the  unhappy 
change  produced  thereby,  and  the  fear  she  had  of  an  op- 
eration. The  author  remarks,  perhaps  she  might  not  have 
died  so  soon  if  eserin  had  not  been  used.  He  states  that 
it  is  possible  to  control  some  cases  of  glaucoma  through 
use  of  myotics,  but  many  psychic  disturbances  are  pro- 
duced by  eserin  in  hysteric  and  neurotic  persons.  He  has 
had  two  cases  in  which  operation  was  not  consented  to  on 
account  of  the  fear  of  the  patient  in  which  the  symptoms 
were  not  controlled  by  eserin.  In  one  case  he  used  3  per 
cent,  pilocarpin  solution,  which  at  the  time  subdued  the 
symptoms  and  rendered  operation  unnecessary.  Later  on 
the  patient  went  to  another  physician,  who  used  treatment 
very  similar.  Eserin  is  not  so  well  tolerated,  especially  in 
simple  glaucoma,  in  which  it  is  not  the  rule  to  make  an 
iridectomy.  H.  V.  W. 

Two  Cases  of  Cystic  Enlargement  of  the  Bony  Walls  of  the 

Orbit. 

Steiner,  L.,  Soerabaya,  Java.  (  Centralhl.f.  prald.  Au- 
genhhde,  June,  1897) ,  presents  two  cases,  the  first  of  which 
was  a  cystic  enlargement  of  the  frontal  sinus,  occurring  in 
an  old  Javanese,  who  had  a  large  growth  in  the  upper  half  of 
the  eye  which  had  grown  slowly  for  three  years,  and  which 
now  covered  the  eyeball.  Puncture  was  made  and  150 
grams  of  a  chocolate  colored  thin  mucus  escaped.  The 
cyst  filled  up  and  was  operated  upon  through  an  incision 
made  through  the  brow,  opening  up  a  spherical  depression 
of  the  frontal  bone  about  4  cm.  in  diameter  and  about  3  to 
5  cm.  wide,  which  seemed  to  be  a  diverticulum  of  the  cyst. 
This  was  followed  up  by  the  probe,  but  did  not  reach  the 
nose.  A  thick  trochar  was  passed  through  this  opening 
•  to  the  nose  and  new  communication  established  between 
the  frontal  cells  and  the  nasal  passage.  A  portion  of  the 
anterior  skin  wall  of  the  cyst  was  resected  and  sewn  to- 
gether. The  patient  regained  useful  vision  of  the  eye. 
In  the  second  case  there  was  an  enormous  mucous  cyst 
arising  from  the  inner  canthus  in  the  neighborhood  of  the 
ethmoid  bone,  from  which,  on  puncture,  200  grams  of  a 
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thick,  brown  fluid  was  removed.  In  the  illustration  this 
appears  of  the  size  of  an  orange.  The  patient  was  an  old 
Javanese  and  did  not  remain  under  observation  sufficiently 
long  to  tell  whether  cyst  would  be  reproduced,  or  to  de- 
termine the  exact  topographic  relation,  A  little  over  a 
month  after  the  puncture  patient  had  regained  use  of  eye, 
which  had  not  been  affected  by  the  cyst.  H.  V.  W. 

The  Treatment  of  Trachoma  by  Solutions  of  lodin. 
Nesnamoff,  E.  a.  CentralbJ.  /.  prakt.  Aiigenhkde,  Aug. 
^  1897,  and  also  in  Vratch,  No.  17,  1897),  recommended  first, 
in  1895,  for  treatment  of  trachoma,  and  other  eye  diseases, 
solutions  of.  iodin  in  white  vaselin  oil,  glycerin  and 
ether.  Observations  have  since  been  made  in  Loeber's 
clinic  in  Heidelberg  and  clinic  of  Charkow  University.  N. 
claims  that  in  two  or  three  weeks,  by  1  per  cent,  solutions 
in  oil,  follicular  trachoma  can  be  cured,  and  in  but  a  little 
more  time  severer  forms  are  more  quickly  relieved  than 
by  any  other  forms  of  treatment.  Jakowleff  treated  144 
men  in  his  regiment,  of  whom  77  had  a  bad  form  of 
trachoma,  and  the  others  a  mild  form..  In  four  months  50 
men  had  been  entirely  cured  and  all  others  improved. 
Jakowleff  says  solution  of  iodin  in  white  vaselin  oil  will 
cure  any  form  of  trachoma,  and  trachomatous  pannus  is 
quickly  relieved,  and  trachomatous  cicatricies  acquire  fine 
blood  vessels,  so  that,  in  the  end,  the  conjunctiva  looks 
normal.  When  the  infiltration  is  more  uniform  (the  gela- 
tinous form  of  Stellwag),  2  to  3  per  cent.,  may  be  used. 
Strong  solutions  act  energetically,  but  cause  so  much  irri- 
tation that  treatment  cannot  be  carried  out  daily.  In  more 
serious  cases  the  results  of  treatment  were  less  brilliant. 
The  medicine  acts  w^ell  in  all  conjunctival  diseases  that 
have  papillary  enlargement.  N.  and  others  have  made 
observations  in  hundreds  of  cases.  Iodin  causes  resorp- 
tion of  the  lymphoid  elements,  and  even  in  weak  solutions 
(1:500)  kills  the  spores  of  the  bacilli.  The  best  solvent  for 
iodine  is,  perhaps,  ether,  but  vaselin  oil  will  take  up  Ih 
per  cent,  iodine.  If  stronger  solutions  are  needed  ether 
must  be  added.  In  acute  cases  of  trachoma  he  begins 
with  i  per  cent,  solution  in  glycerin.  In  severe  cases, 
when  the  patient  bears  1  per  cent,  solution  well,  he  may 
even  use  3  to  4  per  cent,  according  to  the  following  formula : 
I^         lodipuri 2,0—3,0 

01.  vaseline  albi  .   .        100,0 

Aetheris  sulfur,  q.  s. 

Ad  solutum  completam. 


ABSTRACTS,  GERMAN  OPHTHALMIC  LITERATURL.  801 

The  method  of  application  is  to  evert  the  eyelids  in  such 
a  manner  that  the  cornea  is  protected,  and  then  to  pass  a 
cotton  brush,  impregnated  with  the  iodin  solution,  two  or 
three  times  over  the  membrane ;  if  wet,  it  is  necessary  to 
dry  it.  The  iodine  causes  a  yellow  or  brown  stain  which 
rapidly  disappears.  In  cases  that  cannot  remain  for  treat- 
ment he  prescribes  1  per  cent,  to  2  per  cent,  solution  of 
iodine,  to  be  dropped  in  the  eye  of  the  patient  when  home. 
The  only  indication  against  the  use  is  where  the  conjunctiva 
is  very  swollen  and  edematous;  after  this  period  passes  by 
he  uses  weak  and  then  stronger  solutions.  He  considers 
iodine  in  vaselin  oil  as  the  very  best  medicine  in  purulent 
inflammation  of  the  lachrymal  sac.  In  two  or  three  in- 
jections the  suppuration  ceases.  In  no  case  has  an  eye 
become  worse  through  the  treatment.  H.  V.  W. 

The  Importance  of  Ophthalmoscopic  Examination  for  Early 
Diagnosis  of  Multiple  Sclerosis. 

Nagel,  G.  (Munch.  Med.  Woch.,  No.  32,  1898),  calls  at- 
tention to  the  importance  attached  to  ocular  disturbances 
in  multiple  sclerosis,  but  emphasizes  especially  an  ophthal- 
moscopic finding  recently  noted  In  two  cases ;  in  one  case 
a  one-sided,  in  the  other  a  double-sided  atrophy  of  the 
temporal  side  of  the  papilla.  Such  a  condition,  especially 
when  associated  with  other  ocular  disturbances,  such  as 
nystagmus  or  motor  palsies,  should  arouse  a  suspicion  of 
multiple  sclerosis.  He  also  calls  attention  to  the  dispro- 
portion between  the  retinal  change  and  the  functional  dis- 
turbance, for  in  neither  of  thh  reported  cases  was  there 
more  than  a  very  slight  impairment  of  vision. 

H.  V.  W. 

Spasms  of  Ocular  Muscles  in  Athetosis- 

KuHN,  Carl,  [Deut.  Med.  Woch.,  No.  24,  1897).  In  a 
case  of  athetosis  of  hands  and  face  following  traumatism, 
K.  noticed  movements  of  the  eyeball,  which,  in  their  pecu- 
liar characteristics,  were  similar  in  every  respect  to  the 
movements  in  the  other  affected  parts.  Whatever  the 
cause  of  athetosis,  whether  a  disease  sui  generis,  or  simply 
a  group  of  irritation  phenomena,  the  same  explanation 
must  apply  to  these  ocular  muscle  cramps  as  apply  to 
those  of  the  extremities.  H.  V.  W. 

Operative  Treatment  of  Myopia  of  High  Degree. 

V.  HiPPEL,  A.  {Deut.  Med.  Woch.,  Nov,  25,  1897),  re- 
ports having  operated  by  discission  and  extraction  of  lens 
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in  114  cases  of  myopia,  an  operation  which,  though  known 
a  century  ago,  was  brought  into  prominence  by  Fukola  in 
1889.  H.  confines  interference  to  children  and  young  in- 
dividuals in  whom  the  myopia  shows  a  progressive  ten- 
dency, and  to  myopics  who  cannot  comfortably  follow  their 
occupation  with  the  use  of  glasses,  in  no  case  operating, 
however,  unless  the  myopia  has  advanced  to  at  least  12  D. 
The  operation  is  relatively  without  danger  and  the  im- 
provement in  vision  is  marked.  A  statistical  table  of  the 
114  cases  operated  upon  is  appended.  H.  V.  W. 

The  Geographical  Distribution  of  Trachoma. 

HiRSCHBERG,  J.  {Benf.  Med.  WocJi.,  Nos.  27,  28  and  29, 
1897),  has  gathered  elaborate  statistics  from  all  the  prov- 
inces of  the  German  Empire,  showing  the  distribution  of 
trachoma  and  its  relative  frequency  to  other  eye  diseases. 
Switzerland  is  mentioned  as  being  practically  free  from 
trachoma;  the  same  may  be  said  of  the  Austrian  and  Ger- 
man provinces  bordering  Switzerland  on  the  east  and 
north,  though  its  southern,  the  Italian  border,  does  not 
enjoy  this  immunity.  Some  parts  of  southern  and  middle 
Germany  are  free  from  trachoma,  others  are  only  slightly 
involved,  while  certain  limited  districts  show  greater  in- 
volvement. In  the  lower  Rhine  regions  the  disease  is  more 
widely  spread,  but  still  more  so  in  the  provinces  bordering 
on  Russia,  viz.:  East  and  West  Prussia  (and  Pomerania), 
Posen  (and  Upper  Silesia),  in  which  districts  there  is  a 
large  Slavonic  population.  H.  advises  reducing  the  amount 
of  trachoma  by  hygienic  arid  medical  treatment,  and  urges 
the  necessity  of  preventing,  to  every  possible  degree,  the 
spread  of  the  diseasi  through  the  agency  of  factory, 
mining,  railroad  and  canal  hands.  H.  V.  W. 

I  Magnet  Operations. 

^^  HiRSCHBERG,  J.  {Jjeut.  JlecL  Woch.,  No.  31,  1897),  re- 
ports in  detail  17  cases  in  which  the  sideroscope  of  Asmus 
and  large  and  small  electro-magnets  were  successfully 
used  in  the  detection  and  removal  of  iron  particles  lodged 
in  the  eye.  The  foreign  body  was  lodged  in  the  retina  in 
one  case  (vision  perfect)  ;  the  lens  in  three  cases  (in  two 
of  these  vision  became  normal,  in  one  the  lens  had  to  be 
extracted) ;  in  two  cases  the  eyeball  was  so  badly  injured 
that,  although  extraction  of  the  foreign  body  was  success- 
ful, enucleation  had  to  follow;  in  several  cases  the  iron 
was  lodged  in  the  posterior  chamber,  and  in  others  in  the 
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cornea  and  anterior  chamber.  Results  were  excellent  in 
all  these  cases.  In  the  past  two  and  one-half  years  H. 
has  used  the  magnet  operation  34  times;  only  one  case, 
and  that  before  the  apparatus  now  in  use  was  at  his  com- 
mand, proving  unsuccessful.  H.  considers  the  magnet 
operation,  in  an  experienced  hand,  a  safe  procedure,  pro- 
viding a  good  apparatus  be  used.  H'  V.  W. 

Absence  of    Pupillary    Reaction    with    Persisting   Light  Per- 
ception. 

Brixa,  J.  {Wien.  lylin.  Woch.,  No.  36,  1897),  reports 
the  case  of  a  man  who  suffered  a  trauma  of  the  left  eye. 
A  foreign  body  was  lodged  in  the  orbit,  causing  an  exoph- 
thalmus  that  was  reduced  upon  removal  of  the  offending 
particle.  The  interesting  condition  was  noted  that  the 
pupil  of  the  left  eye  did  not  react  to  light,  nor  could  a 
consensual  reaction  be  obtained  in  the  right  eye,  but  that 
light  perception  existed  in  the  left  eye,  fingers  being 
counted  at  30  cm.  distance.  The  media  were  clear.  Ten 
days  later  the  reflex  began  to  return.  One  year  later  the 
reaction  could  be  elicited  in  either  eye  when  light  ^vvas 
thrown  into  the  other.  B.  finds  in  above  facts  justifica- 
tion for  the  supposition  that  there  are  distinct  pupillary  and 
visual  fibres  in  the  optic  nerve,  and  that  the  pupillary 
fibres  are  less  able  to  resist  trauma  than  the  visual  fibres. 

H.  V.  W. 

A  Contribution  to  the  Ocular  Disturbances  of  Dwarfism  and 
Giantism    (Acromegaly). 

Uhthoff,  W.  [BerL  Klin.  Woch.,  Nos.  22,  23  and  25, 
1897) ,  presents  the  case  of  a  14-year-old  girl  with  advanced 
temporal  hemianopsia  and  atrophic  discoloration  of  the 
papillae  and  co- existing  thyroid  atrophy  and  retardation 
of  growth  since  her  9th  year.  U.  localizes  the  disease  in 
the  optic  chiasma,  the  probable  cause  being  an  anomaly  of 
the  hypophysis  cerebri,  and  quotes  experiments  of  Hof- 
meister,  showing  that  the  removal  of  the  thyroid  in  young 
animals  is  followed  by  a  marked  enlargement  of  the  hypo- 
phosis  cerebri,  and  also  cites  numerous  observations  in 
literature  of  the  association  of  thyroid  with  hypophysis 
cerebri  lesions.  U.  reports  two  cases  of  acromegaly;  the 
first  a  16-year-old  boy  with  an  universally  enlarged  body, 
who  had  for  some  "time  been  posing  as  a  giant.  The  ocu- 
lar disturbance  in  this  case  consists  in  temporal  hemian- 
opsia, with  diminution  of  color  field  in  one  eye,  and  one- 
sided atrophic  discoloration  of  optic  papilla   so  that  the 
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disease  is  in  the  chiasma,  the  hypophysis  cerebri  being 
justifiedly  looked  upon  as  the  cause  of  the  disturbance. 
Diabetes  existed  in  this  case.  The  second  case  is  one  of 
pronounced  acromegaly,  in  which  there  existed  a  marked 
homonymous,  right-sided,  color  hemianopsia,  beginning 
with  involvement  of  the  left  side  and  an  a  most  complete 
paralysis  of  convergence.  At  the  autopsy  a  large  tumor 
(sarcoma)  of  the  hypophysis  cerebri  was  found,  involving 
the  optic  tract,  chiasma,  and  other  basal  structures,  the 
greatest  extension  of  the  tumor  being  on  the  left  side.  U. 
thinks  that,  judging  from  these  and  other  cases  cited  in 
literature,  the  ocular  symptoms  in  acromegaly  should  be 
given  much  prominence  with  reference  to  localization,  as 
well  as  extent  of  the  intracranial  changes.  (Temporal 
hemianopsia  was  found  in  over  50  reported  cases.) 

H.  V.  W. 
Pseudo-Clioma  of  the  Retina. 
Greeff,  R.  {BerJ.  Klin.  Woeh.,  No.  34,  1897),  calls  at- 
tention to  the  examination  he  has  made  on  many  enucleated 
eyes,  and  to  his  discovery  that,  in  general,  20  to  25  per 
cent,  of  those  with  diagnosis  "glioma"  were  found  to  be 
pseudo-gliomatic.  As  anatomical  points  of  distinction  be- 
tween glioma  and  pseudo -glioma  he  mentions  that,  while 
in  the  former  there  is  a  distinct  soft  tumor  mass,  the  swell- 
ing in  the  latter  is  seen  to  be  due  to  an  accumulation  of  a 
lemon-yellow  fluid,  usually  the  result  of  a  choroiditis  fol- 
lowing upon  some  infectious  disease.  In  this  fluid  there 
are  little  sparkling  particles,  cholesterin  crystals  and  fatty 
and  degenerated  cells,  and  on  the  anterior  retinal  surface, 
too,  there  is  a  dirty  yellow  membrane  composed  of  fatty 
detritus  and  cholesterin  crystals.  Later  the  exudate  be- 
comes organized  and  giant  cells  may  be  found.  As  clin- 
ical distinguishing  points  of  pseudo-gliomata  are  men- 
tioned: 1.  The  frequent  absence  of  newly  formed  vessels 
on  the  surface  of  the  bulging  mass.  2.  The  tension  of  the 
eye  in  glioma  is  normal  or  increased,  while  in  pseudo- 
glioma  it  is  usually  diminished.  3.  Retinal  glioma  is  con- 
fined exclusively  to  very  young  children,  usually  infants 
one  or  two  years  of  age,  and  after  six  years  almost  never 
occurs,  while  pseudo-glioma  far  more  frequently  occurs  at 
a  later  age.  4.  As  additional  diagnostic  feature  the  punc- 
ture of  the  sclera  and  removal  of  a  small  particle  of  the 
contents  for  microscopic  examination  may  be  performed. 

H.  V.  W. 
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Osteoplastic  Opening  of  the  Orbit   in   Resection  of  the  First  (5/ 

Branch  of  the  Trigeminal  Nerve. 

Cahen,  F.  [CentrcdhJ.  f.  Chirugie,  July  10,  1897).  Re- 
section or  evulsion  of  the  branch  of  the  trigeminus  in 
severe  neuralgia  is  unfortunately  attended  in  most  cases 
with  poor  results.  The  neuralgia  may  return  and  the  only 
resort  be  extirpation  ganglion  of  Gasser.  In  a  52-year-old 
otherwise  healthy  man,  who  had  severe  right-sided  supra- 
orbital neuralgia,  which  did  not  yield  to  internal  treat- 
ment or  to  evulsion  of  the  nerve,  the  author  removed  the 
stump  of  the  nerve,  cutting  through  the  old  scar,  chiseling 
off  the  upper  edge  of  the  orbit,  the  hard  table  of  the  frontal 
bone  and  the  cells;  the  dura  mater  pushed  aside  and  the 
frontal  nerve  cut  about  3  cm.  The  wound  was  tamponed 
with  iodoform  gauze,  and  on  the  sixth  day,  as  he  had  no 
pain,  the  wound  was  sewed  up  and  resulted  in  healing. 
Four  months  later  the  patient  had  had  no  pain  and  the 
case  was  considered  cured.  H.  V.  W. 
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[From  the  Recueil  cf  OphtahnoJogie^  July,  1897-] 
'  Observations  on  Hydfophthalmus  or  infantile  Glaucoma.* 

Hydrophthalmus  or  infantile  glaucoma  is  characterized 
by  distension  of  the  globe,  with  enlargement  of  the  cornea, 
by  increase  in  the  tension  and  by  cupping  of  the  disc. 
This  is  due  to  an  obstruction,  in  the  channel  of  excretion 
either  by  inflammation  or  by  arrest  in  the  development  of 
the  excretory  apparatus. 

Treatment  consists  in  early  operative  interference,  scle- 
rotomy or  iridectomy;  the  longer  the  delay  the  smaller  the 
chance  of  success. 

Hydrophthalmus  can  be  cured  by  sclerotomy  whereas 
for  glaucoma,  this  operation  is  only  palliative.  Iridectomy 
is  dangerous  in  eyes  very  much  stretched  or  greatly  en- 
larged, while  it  is  useful  in  eyes  that  are  very  little  dis- 

*Etude   sur  I'hydrophtalmie  on  Glaueome  infantile.      Dr.    Geos, 
(Sau  Francisco.)     These  de  Paris,  Mars,  1897. 
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tended,  in  the  earlier  stages  of  the  disease,  in  which  it 
should  be  tried  if  sclerotomy  has  failed.  When  the  eye 
has  become  too  large,  it  is  better  to  do  repeated  sclerot- 
omies than  attempt  iridectomy,  which  may  involve  loss  of 
the  eye.  The  larger  the  eye  the  smaller  ought  the  incision 
into  the  globe  be,  /.  e.,  iridectomy  is  contra-indicated  in 
enormously  distended  globes.  The  earlier  the  operative 
interference  the  better  the  result;  cure  even  being  possible. 
Medicinal  treatment  by  myotics,  iodides,  mercury,  etc.,  is 
useless,  offers  no  chance  of  cure  and  wastes  valuable  time. 

Myotics,  however,  should  not  be  neglected,  and  are  val- 
uable adjuncts  after  operation. 

The  Treatment  of  Ocular  Neuralgia. 

In  an  important  and  interesting  article  Markoff*  insists 
upon  the  treatment  of  ocular  neuralgia. 

He  divides  it  into  symptomatic  and  etiological,  the  lat- 
ter being  connected  with  the  underlying  disease.  Symp- 
tomatic treatment  in  the  great  majority  of  cases  is  the  most 
important,  for  we  must  fix  our  attention  upon  the  most 
pronounced  symptom,  /.  e.,  relieve  the  pain. 

Symptomatic  treatment  consists  in  the  instillation  of  a 
solution  of  cyanide  of  potassium,  or  of  quinine.  Morphine 
or  cocain  do  not  meet  the  therapeutical  requirements;  the 
former,  because  whether  administered  per  oram  or  hy- 
podermically  produces  a  very  slight  effect,  or  none  at  all ; 
the  latter,  because  its  effects  are  so  transient.  Besides 
cocain  induces  an  artificial  paralysis  of  the  terminal  fila- 
ments of  the  nerves,  which  is  regarded  as  the  cause  of  the 
neuro- paralytic  keratitis. 

Cyanide  of  potassium  administered  by  the  instillation  of 
5  or  6  drops  of  a  one-third  to  one-half  per  cent,  of  luke 
warm  solution,  which  should  be  kept  in  a  dark  bottle  in  a 
cold  place.  Under  these  conditions  it  acts  as  well  as  a 
freshly  prepared  solution.  As  soon,  however,  as  it  loses 
its  characteristic  odor,  it  is  no  longer  efficacious. 

Hydrochloride  of  quinine  is  employed  as  a  1  per  cent,  neu- 
tral solution,  for  if  not  prepared  without  acids  it  either 
causes  severe  smarting  or  strongly  irritates  the  eye.  It  is 
best  to  combine  morphine  with  the  quinine,  according  to 
the  following  formula: 

Quin.  hydrochlor 1  gramme. 

Morph 05         " 

Aq 10 

*Vratch,  No.  12,  1897. 
10 
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According  to  the  author  no  neuralgia  can  resist  one  or 
two  instillations.  The  underlying  cause  may  persist,  but 
the  neuralgia  itself  disappears.  Ordinarily  after  a  quar- 
ter of  an  hour  if  the  pain  has  not  subsided,  the  instillation 
may  be  repeated. 

It  is  evident  that  local  treatment  is  not  sufficient  to  effect 
a  complete  cure;  general  treatment,  therefore,  preserves 
its  importance. 

Finally,  as  we  are  occasionally  obliged  to  superintend 
the  preparation  of  the  solution  and  as  this  takes  some 
time,  we  will  do  well  to  endeavor  to  alleviate  the  pain,  ac- 
cording to  the  conditions  by  either  cold  or  hot  applica- 
tions. 

Bilateral  Resection  of  the  Cervical  Sympathetic  in  Exophthal- 
mic Goitre. 

The  author  and  his  assistant,  Mons.  Faure,  presented 
this  case  at  a  meeting  of  the  Academy  of  Medicine,* 

Personal  history:     Severe   attack  of   erysipelas   at  12; 
mild  attack  of  typhoid  at  21,  and  a  series  of  attacks  of 
dyspnoea  which  did  not,  however,  prevent  three  success- 
ful pregnancies.     After  the  birth  of  the  third  child,  follow^- 
ing  a  violent  emotion,  when  21  years  old,  the  first  symp- 
toms of  the  disease  appeared.     Exophthalmus  appeared 
first,  followed  by  palpitation  and  swelling  of  the  thyroid 
gland.     These  symptoms  increased  during  a  period  of  six 
years;  there  was  but  a  slight  amelioration  under  the  pro- 
longed use  of  electricity;  the  goitre  appeared  to  diminish 
in  size.     But  now  she  is  worse  than  ever;  the  lids  cannot 
cover  the  globes  which  are  very  prominent  and  already  the 
seat  of  conjunctivitis  and  keratitis.      Her  physician,  M. 
Mellie,  sent  her  to  me  at  Saeunec,to  have  the  lids  sutured. 
When  she  came  to  me  the  following  conditions  were  pres- 
ent:      Exophthalmus;  the  eyeballs  prominent  and  almost 
fixed,  were  exposed  in  an  unusual  degree;  conjunctivitis; 
commencing   ulceration  of  the  cornea;  complete  closure 
of  the  lids  is  impossible  and  during  sleep  they  remain  par- 
tially open ;  field  slightly  contracted  on  tha  temporal  side ; 
accommodation  and  pupillary  reflex  normal;  thyroid  very 
much  and  uniformly  enlarged ;  arterial  pulsations ;  heart 
impulse  evident  on  chest  wall;  each  beat  imparts  an  im- 
pulse to  the  thorax;  pulse  accelerated,  110  to  120  per  min- 
ute; on  the  slightest  exertion  mounts  to  150  to  180  per  min- 

*  Resection  bilateral  du  grand  Sjonpathetique  cervical  dans  la 
goitre  exophtalmique.  M.  Paul  Reelus,  Academie  de  Medicine, 
Seance  du  Juin  22, 1897. 
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ute  and  can  then  scarcely  be  counted;  clearly  marked 
systolic  murmur  present,  the  exact  nature  of  which  we  are 
unable  to  determine. 

In  addition  to  the  three  classic  symptoms,  the  following 
other  features  were  present  in  the  case :  Tremor  of  the 
hands,  increased  on  effort,  so  that  the  writing  was  almost 
unintelligible;  bowing  of  the  legs  during  walking;  fibril- 
lary twitchings  of  the  muscles  of  the  face,  especially  of  the 
left  side  and  of  the  forearm;  severe  trigeminal  neuralgia, 
especially  supra-orbital  and  left  temporal ;  some  epigastric 
spinal  and  lumbar  pains;  polyuria;  salivation;  profuse 
diarrhoea;  loss  of  hair  and  eyebrows;  sensation  of  heat  in 
trunk  and  upper  extremities  and  of  cold  in  lower  extrem- 
ities; insomnia  with  hallucinations  of  counting  and  as- 
cending continually  the  steps  of  an  imaginary  stairs; 
apathy  and  hypochondria;  general  condition  pitiable; 
emaciation;  tubercular  glands  in  left  side  of  neck  and 
tuberculosis  of  apex  of  lungs. 

Such  a  condition  could  not  persist  and  resection  of  the 
cervical  sympathetic  was  decided  on  and  done  in  the  fol- 
lowing way  :  An  incision  12  centimeters  in  length,  was  made 
along  the  posterior  border  of  the  sterno- mastoid;  in  free- 
ing the  muscle,  the  branch  of  the  spinal  accessory  nerve  to 
the  trapezius  was  injured  and  subsequently  ruptured.  The 
muscle  is  turned  forward,  exposing  the  vertebral  column; 
further  dissection  brings  to  view  the  nerves  of  the  deep 
cervical  plexus,  spread  out  upon  the  muscles  of  the  ver- 
tebral column.  Lying  on  the  anterior  surface  of  the  ver- 
tebral column  is  the  bundle,  consisting  of  the  carotid  ar- 
tery, jugular  vein  and  pneumogastric  nerve,  which  with 
the  sterno-mastoid  branch  is  easily  drawn  forward,  and 
behind  is  seen  the  superior  cervical  ganglion  fixed  to  the 
vertebral  column  by  its  connection  with  the  deep  cervical 
plexus.  The  ganglion  is  seized  with  toothed  forceps  and 
the  various  branches  arising  from  it  are  divided.  It  is 
then  allowed  to  drop  back  carrying  with  it  the  trunk  of 
the  sympathetic.  The  latter  is  freed  for  about  6  centime- 
ters of  its  length  and  then  the  origin  of  the  superior  car- 
diac branches  and  a  plexus  which  takes  the  place  of  the 
middle  cervical  ganglion  are  easily  seen.  It  is  below  this 
point  that  the  trunk  of  the  sympathetic  is  resected  as  low  as 
possible.  No  vessels  are  cut;  no  ligature  is  necessary; 
the  skin  is  sutured  with  silk  worm  gut;  time  of  the  oper- 
ation seven  minutes. 


V 
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A  similar  operation  was  performed  on  the  left  side ;  the 
only  complication  being  the  presence  of  the  tubercular 
glands,  which  were  extirpated;  time  of  operation  five 
minutes. 

Nothing  abnormal  was  noticed  in  the  pulse,  in  the  face 
or  in  the  neck  at  the  moment  of  resection  of  the  sympa- 
thetic trunks;  the  exophthalmus  seemed  just  as  promi- 
nent and  the  enlargement  of  the  thyroid  just  as  great.  In 
the  evening  the  pulse  was  just  as  fast,  but  much  more 
regular.  Patient  had  a  good  night  and  noticed  that  for  the 
first  time  in  six  years  she  was  able  to  close  the  lids  over  the 
less  prominent  eyeballs.  The  pulse  slowly  became  more 
regular,  but  also  slower,  and  the  following  morning  was 
100  to  120  per  minute. 

Improvement  continued  during  the  following  days;  the 
heart  impulse  is  not  so  strong,  sensation  of  heat  dimin- 
ished, and  the  patient  is  able  to  sleep  several  consecutive 
hours.  On  the  seventh  day  the  dressing  is  removed; 
union  is  complete;  the  thyroid  is  much  diminished  in  size 
and  no  longer  forms  the  pulsating  tumor  it  did  before  the 
operation;  pulse  80  to  100  per  minute.  The  general  con- 
dition is  greatly  improved.  Third  week  after  the  oper- 
ation: Exophthalmus  much  less  pronounced;  patient  can 
close  the  lids  completely;  goitre  is  scarcely  perceptible; 
circumference  of  neck  has  diminished  from  39  to  36  centi- 
meters; no  pulsations  in  the  head  or  neck;  heart  impulse 
not  communicated  to  thorax;  pulse  scarcely  rises  above 
50;  tremors,  fibrillary  twitching  of  the  muscles  and  bow- 
ing of  the  legs  have  disappeared ;  as  well  as  the  neuralgia, 
sweats  and  diarrhoea.  The  patient  herself  feels  much 
stronger  and  her  general  condition  is  certainly  very 
greatly  improved. 

I  do  not  overlook  the  leading  objection  that  may  be  ad- 
vanced; the  result  is  too  recent  to  draw  conclusions  from; 
it  will  be  necessary  to  see  what  becomes  of  the  patient,  for, 
to  be  decisive  it  must  be  more  than  a  temporary  improve- 
ment. It  will  be  interesting  to  collect  the  scattered  cases 
on  record  up  to  the  present,  which  enable  us  to  draw  more 
precise  conclusions  than  I  could  do  from  my  unique  and 
too  recent  case. 

Trophic  Disturbances  !n  tlie  Eye  After  Section  of  the  Cervical 
Sympathetic. 

Doyon*  presented  to  the  Society  of  Medical  Sciences  at 

*Doyon.     Bulletin  Medical  de  Lyons,  Juin,  1897. 
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its  meeting  of  June  30,  a  rabbit  in  which  the  cervical  sym- 
pathetic had  been  resected,  in  which  resection  was  followed 
by  lesions  in  the  lids  and  cataract  in  the  eye  on  the  same 
side.  Trophic  disturbances  following  resection  of  the 
sympathetic  are  rare  and  of  varied  character.  Morat  has 
seen,  under  these  conditions,  lesions  of  the  buccal  mucous 
membrane  in  the  dog.  The  interest  attached  to  the  pres- 
ent observation  is  the  new  fact  of  trophic  disturbances 
following  section  of  centrifugal  nerves.  It  is  generally  ad- 
mitted that  trophic  disturbances  follow  changes  in  sensory 
nerves,  while,  according  to  Morat,  lesion's  of  centrifugal 
nerves  cause  them.  The  trophic  disturbances  which  are 
observed  after  section  of  the  posterior  roots  would  seem  to 
be  against  this  view,  but  Morat  has  shown  that  they  con- 
tain some  centrifugal  as  well  as  centripital  fibers. 

Clinically,  trophic  disturbances  in  the  eye  are  attributed 
to  changes  in  the  trigeminus  and  sympathetic;  this  de- 
struction, however,  has  no  great  pathological  significance; 
the  trigeminus  has  numerous  sympathetic  filaments,  aris- 
ing partly  from  the  cervical  sympathetic  and  partly  from 
the  trunk  of  the  trigeminus  and  passing  through  the  gas- 
serian  ganglion. 

Resection  of  the  Thyroid  Gland  in  Exophthalmic  Goitre. 

Lejas*  instances  the  case  of  a  young  girl,  18}  years  old, 
suffering  from  an  exophthalmic  goitre  of  about  eight 
months  standing,  in  whom  a  successful  resection  of  the 
right  lobe  of  the  thyroid  gland  was  performed.  The  same 
night  the  patient  was  seized  with  intense  dyspnoea  and 
died  in  a  quarter  of  an  hour.  Nothing  abnormal,  except 
a  very  large  thymus  gland,  was  found  at  the  autopsy. 

Queur,  two  years  ago,  successfully  removed  the  whole 
thyroid  gland  for  exophthalmic  goitre.  Three  weeks  after 
the  operation  myxedema  supervened,  which  was  cured 
by  the  administration  of  thyroid  extract. 

Tillaeux  distinguishes  goiters  without  intra-thyroidean 
tumors,  in  which  no  operation  should  be  performed,  four 
goiters  in  which  the  symptoms  are  due-to  tumor  of  the  thy= 
roid  gland,  acting  by  pressure  on  the  arteries,  veins  and 
nerves  of  the  neck.  The  removal  of  these  tumors  is  in- 
dicated because  it  is  enough  to  bring  about  a  cure,  without 
exposing  the  patient  to  the  dangers  consequent  upon  total 
thyroidectomy,  because  in  the  removal  of  the  tumor  the 
greater  part  of  the  thyroid  is  preserved. 

*Lejas.     Resection    du  corps  Tliyroide  dans  le  g'oitre  Exophtal- 
mique.     hociete  de  Clururgie.  Seance  du  10  Fevrier,  1897. 
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A  Case  of  Goiter  Cured  By  Internal  Medication.* 

A  woman  about  40  years  old,  had  a  goiter  of  longstand- 
ing. She  had  been  treated  in  Germany  by  Prof.  Lessen, 
by  means  of  injections  of  alcohol,  but  the  tumor  did  not 
completely  disappear;  it  even  increased  in  size  at  inter- 
vals. The  author  treated  it  by  iodothyrine  for  two 
months,  and  the  goiter  disappeared  almost  entirely. 

Visual  Disturbances  and  Changes  in  the  Fundus  Among 
Miners. 

This  is  a  most  instructive,  exhaustive  and  interesting 
work.  It  is  the  result  of  observations  extending  over  thirty 
years  by  one  who  has  had  very  considerable  experience  in 
diseases  peculiar  to  miners.! 

The  author  has  observed  100  cases  of  diseases  of  the  eye 
and  has  tabulated  them  as  follows : 

Congestion  of  one  papilla  or  more  often  of  both  48. 

Atrophy  of  the  nerve  ....  23. 

Atrophy  on  one  side,  congestion  on  the  other     18. 

Choroidal  atrophy  .....         8. 

Anemia  of  the  retina         .....      2. 

Hemorrhage  of  the  retina  ,  .  .  .1. 
According  to  the  •author,  the  principal  cause  of  these 
affections  is  the  intoxication  by  coal  gas,  which  accumu- 
lates in  the  shafts,  tunnels  and  galleries  on  account  of  the 
defective  ventilation.  Nystagmus,  epiphora  and  simple 
conjunctivitis  have  been  observed,  as  well  as  accommoda- 
tive asthenopia,  which  the  poor  light  has  helped  to  produce 
and  increase. 

The  following  remedies  have  been  used :  Arseniate  of 
iron,  arseniate  of  sodium  (2  to  10  milligrammes  per  day), 
to  which  he  gives  the  preference,  cod  liver  oil  in  winter, 
and  phosphide  of  zinc,  which  has  given,  in  his  hands,  no 
results.  The  remedy,  however,  ^jar  exceUence,  is  iodide  of 
potassium,  which  really  seems  to  be  a  specific:  dose,  .75  to 
4  grammes  per  day.  Purgation  and  friction  of  the  skin, 
either  dry  or  with  lotions,  have  seemed  to  be  of  service. 
The  following  conclusions  are  reached : 

1.  Miners  are  subject  to  certain  disturbances  of  vision 
which  are  attributable  to  their  calling. 

2.  These  disturbances  are  due  to  malnutrition,  caused 

*C.  Bernays.     The  International  Journal  of  Surgery,  May,  1897. 
t  Troubles  de  la  vision  et  modification  du  fond  de  Poeil  Chez  les- 
Mineurs.     Dr.  Bourguet,  Paris,  1S9G. 
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by  a  condition  of  the  blood  brought  about  by  poisoning  by 
the  gas. 

3.  They  are  susceptible  of  improvement,  if  not  of  cure, 
by  suitable  treatment,  the  most  important  element  in  which 
is  the  administration  of  iodide  of  potassium. 

Intermittent  Enophthalmus  and  Exophthalmus. 

The  following  case  is  reported  by  Moyart:*  A  young 
girl,  18  years  old,  a  factory  hand,  suffered  for  two  years 
from  painful  exophthalmus  on  every  exertion.  The  trouble 
was  attributed  to  the  severe  rubbing  of  a  sty  by  a  gold  ring 
and  began  two  or  three  days  thereafter.  In  February  last, 
the  patient  presented  the  following  conditions:  Slight 
enophthalmus;  exophthalmus  on  the  slightest  effort,  espec- 
ially stooping,  when  the  eyeball  projected  four  millimetres; 
diplopia;  myosis;  ptosis;  amblyopia;  sharp,  penetrating 
pain  over  left  temple.  On  lying  down  the  eye  resumed  its 
normal  position  in  fifteen  seconds,  and  vision,  though  some- 
what indistinct,  returned  in  five  or  seven  seconds  after  ces- 
sation of  the  effort  causing  the  amblyopia.  Compression  re- 
placed the  eye  in  two  or  three  seconds  and  soon  restored 
vision.  Ophthalmoscopic  and  auscultatory  examination, 
both  during  rest  and  periods  of  exertion,  gave  negative 
results.  By  the  middle  of  April  conditions  had  improved; 
exophthalmus  is  produced  more  slowly  on  effort,  and  es- 
pecially on  compression  of  the  jugular  veins;  pain  is  less 
severe  and  is  situated  at  present  at  the  back  of  the  orbit. 
Ligation  of  the  Carotid  in  Pulsating  Traumatic  Exophthalmus. 

Schimanowskyt  reports  a  case  of  pulsating  exophthal- 
mus occurring  in  a  woman  about  52  years  old,  six  weeks 
after  a  fall.  Three  months  after  the  accident  the  follow- 
ing conditions  were  found :  Exophthalmus  of  the  left  eye ; 
pulsations  in  globe  synchronous  with  the  heart  beats;  dis- 
placement of  the  eye  down  and  out. 

The  left  carotid  was  ligated ;  immediately  thereafter  the 
pulsations  in  the  orbit  ceased  and  the  exophthalmus  dimin- 
ished. An  hour  after  feeble  pulsations  reappeared  in  the 
superior  internal  angle;  and  two  days  after,  when  chang- 
ing the  dressings,  at  the  site  of  the  wound  a  tumor  was 
noticed,  due,  no  doubt,  to  hemorrhage  from  a  small  vein 
accidently  wounded  during  the  operation.     The  condition 

*  Enophtalmie  et  exoplitalmie  intermittente.  Moyart.  Bulletin 
de  la  Soeiete  Belg-e  d'ophtalmologie. 

t  Ligature  de  la  carotidedans  I'exophtalmie  pulsatile  traumatique. 
Schimanowsky.     Revue  de  Therapeutique,  15  Juin.,  1897. 
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of  the  eye  continued  to  improve;  however,  at  the  end  of 
six  weeks  the  exophthalmus  had  returned  to  the  condition 
in  which  it  was  previous  to  the  operation.  Ultimately  the 
haematoma  in  the  neck  disappeared  and  theexophthlamus 
diminished  somewhat. 

Cocainization  of  the  Iris. 

To  produce  anesthesia  of  the  iris  in  operations  upon  it, 
Roudine  *  recommends  subconjunctival  injections  close 
to  the  border  of  the  iris  where  the  incision  is  to  be  made. 
Three  or  four  divisions  of  a  Piroatz  syringe  of  a  5  per  cent, 
solution  are  used.  It  is  to  be  distinctly  understood  that 
the  subconjunctival  injection,  which  is  given  immediately 
before  the  operation,  does  not  dispense  with  the  usual  in- 
stillation of  cocain  into  the  eye.  Immediately  after  the 
injection  the  eyeball  is  gently  massaged,  especially  over 
the  cornea. 

Roudine  enumerates  twelve  cases  of  iridectomy  performed 
under  these  conditions :  Of  these,  in  one  only  was  the 
iris  sensitive;  in  six  anaesthesia  was  complete;  and  in  the 
remaining  five  the  sensibility  was  very  considerably  dulled. 

Study  of  the  Therapeutic  Value  of  Extract  of  the  Ciliary  Body 

of  the  Ox. 

The  elder  Dor  t  found  that  a  serious  sympathetic  oph- 
thalmia was  considerably  improved  by  injections  of  extract 
of  the  ciliary  body  of  the  ox.  The  author's  theory  is  as 
follows:  Normal  aqueous  humor  contains  no  albumen, 
whereas  aqueous  humor  altered  by  pathological  changes 
in  the  eye  does  contain  albumen.  There  must  be  some 
substance  normally  present  in  the  ciliary  body  capable  of 
retaining  the  albumen  within  it,  which  must  disappear  in 
certain  affections,  and  which  Dor  proposes  to  restore  by 
extracting  it  from  the  eyes  of  animals  and  introducing  into 
the  affected  eyes. 

Epithelioma  of  the  Upper  Lid— Blepharoplasty. 

Ulry  and  Cabannes  ( Joiininl  d  MkI.  dt  Bordeaux) 
presented  to  the  Society  of  Anatomy  a  patient  who  had 
been  operated  on  for  blepharoplasty  by  Prof.  Badal. 
The  patient,  aged  60,  had  been  admitted  at  St.  Andre's 
Ophthalmological  Clinic  on  Jan.  oth  for  an  epithelioma  of 
the  right  upper  lid. 

*  Cocainization  de  Tiris.  Revue  Russe  d  'ophtahnologie.  Nos.  11 
et  12,  1896. 

tDor.  Essais  de  Therapeutique  ophtalmoloo:ique  avee  Textrait  de 
corps  cilaire  de  boef.     Cone/res  Francois  d''  o])htalu)olo(jie,  Mai,  1897. 
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His  trouble  dated  back,  at  that  time,  about  one  year  and 
a  half,  but  no  surgical  interference  had  been  allowed  until 
Jan.  8th,  when,  under  chloroform  anesthesia,  the  greater 
part  of  the  integument  of  the  lid  was  removed  with  two- 
thirds  of  the  external  ciliary  border.  The  tarsal  cartilage 
scrupulously  curetted  was  saved.  A  triangular  temporo- 
frontal  flap  was  twisted  upon  its  base  and  fitted  to  the  lid. 
Union  by  first  intention  was  the  result  and  with  the 
exception  o'  one  or  two  suppurating  sutures  ths  result  is 
most  satisfactory. 

Amblyopia  Following  a  Fall  Upon  the  Head. 
Cabannes  and  Ulry  brought  before  the  Society  of  Anat- 
omy and  Physiology  of  Bordeaux  a  case  of  this  kind  from 
Prof.  Badal's  service. 

D ,  age 32,  sailor,  was  thrown,  on  the  22d  of  Jan.,  from 

a  foot-bridge  upon  the  deck  of  his  ship,  a  distance  of  about 
6  feet;  his  cranium  striking  violently  against  the  resist- 
ing wood  work.  After  a  quarter  of  an  hour  of  unconscious- 
ness a  large  sanguinous  bump  appears  in  his  left  parietal 
region;  his  mouth  remains  open  on  account  of  a  partial 
subluxation  of  left  temporo -maxillary  articulation,  and 
palpebral  and  sub-conjunctivalecchymosisis  quite  notice- 
able. 

The  patient  tells  that  after  having  recovered  conscious- 
ness his  left  naris  bled  freely  and  that  he  even  spat  blood. 
On  closing  the  right  eye  he  was  unable  to  see.  This 
abolition  of  vision  lasted  eight  days,  when  he  was  able  to 
distinguish  daylight,  then  recognized  the  shadows  of  pass- 
ing objects. 

An  examination  made  on  the  17th  of  Feb.  of  the  same 
year,  1897,  shows  almost  a  total  disappearance  of  the 
palpebral  and  sub-conjunctival  ecchymosis;  the  cornea 
transparent;  the  anterior  chamber  normal.  The  iris 
slightly  dilated  responds  feebly  to  light.  There  is  neither, 
cataract  nor  exudate  to  be  found  in  the  pupil.  The  levator 
palpebrum,  the  orbicularis  and  all  the  movements  of  the 
globe  are  normal  in  function. 

On  exploring  the  orbital  wall  two  small  bony  projec- 
tions can  be  felt,  one  at  the  external  angle,  the  other 
overlooking  a  small  depression  of  the  inferior  border 
situated  at  about  two  centimeters  from  the  inner  angle. 
Neither  pressure  or  percussion  of  these  projections  or  of 
any  of  the  facial  bones  cause  pain.  When  the  patient 
fixes  with  his  left  eye  his  look  is  directed  higher  than  the 
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object  looked  at,   showing  that  he  does  not  fix  with  the 
macula. 

The  visual  field  of  this  eye  is  greatly  narrowed  down, 
the  external  superior  quadrant  extends  hardly  beyond  20^ ; 
the  internal  inferior  quadrant  alone  being  normal.  The 
field  of  the  right  eye  is  normal  in  all  parts.  An  ophthal- 
moscopic examination  reveals  no  lesion  to  explain  the 
trouble  in  the  left  eye,  the  papilla  is  somewhat  pale  and 
the  veins  are  slightly  dilated.  All  the  reflexes  are  normal, 
except  as  already  remarked,  the  left  pupillary. 

The  cutaneous  reflex  is  normal  everywhere  except  over 
a  small  area  limited  inferiorly  by  the  lower  lip  inwardly 
by  the  crest  of  the  nose,  outwardly  by  a  line  drawn  from 
the  external  canthus  to  the  corner  of  the  mouth.  In  this 
region  which  corresponds  to  that  supplied  by  the  infra- 
orbital nerve,  the  sensation  for  such  stimuli  as  cold,  heat, 
touch,  etc.,  is  abolished.  The  study  of  this  case  is 
interesting  from  the  fact  that  the  diagnosis  is  by  no  means 
easy,  "We,  however,  believe,"  say  the  authors,  "that  we 
are  dealing  with  a  case  of  pressure  upon  the  optic  and 
infra-orbital  nerves  caused  by  an  hematoma  originating 
from  a  fracture  in  the  floor  of  the  orbit." 

Use  of  Holocain  in  Ophthalmology. 

The  honor  of  the  discovery  of  holocain  belongs  to 
Tauber,  instructor  in  chemistry  in  the  Polytechnic  Insti- 
tute of  Berlin.  Its  chemical  composition  gives  us  the 
following  formula: 

P  XT   p    r  Az  -  Ce  H,  O  Co  H, 
^  "-'  ^   t  Az  H  -  C«  H4  0  Co  H, 

We  have  used  the  chlorhydrate  of  holocain  (Pdiethoxy 
diphenylethenyldiamine)  whose  local  anesthetic  action 
was  noticed  by  R.  Heinz  (of  Jena)  and  more  specially  in 
ocular  therapeutics  by  Hirschberg,  Kuthe  and  Gutmann 
(of  Berlin)  and  Deneffe  and  Claeys  (of  Gand).  This  salt 
is  little  soluble  in  cold  water  but  dissolves  easily  in  warm 
water. 

We  should  bear  in  mind,  however,  that  the  ebullition  of 
the  chlorhydrate  of  holocain  can  only  take  place  in  por- 
celain vessels  or  in  those  made  of  glass  having  been  first 
boiled  in  chlorhydric  acid;  if  this  precaution  were  neg- 
lected the  alkaline  substance  of  the  glass  would,  in  part, 
be  dissolved  and  would  precipitate  the  holocain.  The 
chlorhydrate  of  holocain  presents  in  itself  germi3idal 
action,  therefore  its  association  with  any  antiseptic  with  a 
view  of  preserving  the  solution  aseptic  is  useless. 
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We  have  used  in  our  clinical  researches  (the  first  made 
in  France)  solutions  of  J,  ^,  and  1  per  cent,  of  chlorhydrate 
of  holociiin.  From  two  to  four  drops  of  a  weak  solution 
(i  to  ^  per  cent.)  instilled  into  the  conjunctival  sac  have 
been  sufficient  to  allow  cauterizations  to  be  made  on  the 
conjunctiva  without  pain,  or  to  arrest  the  blepharospasm 
in  anterior  diseases  of  the  eyeball. 

As  for  operations,  we  have  found  that  the  most  practical 
method  is  that  of  Deneffe  and  Claeys;  it  consists  in  the 
instillation  of  one  drop  of  1  per  cent,  solution,  followed 
after  a  minute  by  a  second  drop. 

The  1  per  cent,  solution  produces  a  slight  irritation  of 
which  the  patients  did  not  complain  while  few  others  ac- 
customed to  other  drugs  have  felt  nothing;  an  hysterical 
patient  alone  complained  of  severe  pain.  Twenty-five  or 
thirty  seconds  after  the  instillation  of  holociiin,  the  con- 
junctiva (and  a  little  later  the  cornea)  becomes  insensible 
at  first  to  the  touch  and  afterward  to  the  actions  of  heated 
chemically  irritating  substances. 

The  transition  between  the  state  where  the  thermal  sen- 
sation is  still  felt  without  the  patient  being  conscious  of  its 
condition  (hot  or  cold)  and  that  where  the  thermal  sen- 
sation of  the  conjunctiva  is  completely  abolished  takes 
place  so  quickly  in  holociiin  anesthesia  that  the  period 
of  action  of  this  drug  (very  short  in  cociiin  anesthesia),, 
where,  however,  its  duration  is  longer,  may  very  easily 
escape  the  observer. 

Anesthesia  produced  by  holociiin  develops  not  only 
more  quickly  than  that  produced  by  cociiin,  in  the  eye, 
(with  the  2  per  cent,  solution),  but  it  persists  much  longer 
(eighteen  to  twenty  minutes),  and  has  an  intensity  at  least 
equal.  The  conjunctiva  becomes  at  first  again  sensible  to 
thermal  irritations  and  then  only  to  the  touch.  The  sen- 
sibility is  obtuse  from  two  to  three  minutes. 

One  can  even  notice  after  the  return  of  sensibility  that 
when  the  holociiinized  eye  is  touched  with  copper  sulphate 
a  certain  hypoalgesia  is  manifested  if  the  other  eye  is 
tested  in  the  same  way. 

During  the  action  of  holociiin  we  have  not  been  able  to 
discern  (except  in  exceptional  cases  where  a  very  light 
hyperemia  was  manifested),  any  abnormal  symptoms, 
no  enlargement  of  the  palpebral  fissure,  no  dimin- 
ution ir  the  frequency  of  winking,  no  alteration  in 
pupillary  diameter,  no  luminous  sensations  or  reactions, 
no  exaggerated  flow  of  secretions  in  the  eye. 
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Holocain  acts  in  the  same  manner  in  contact  with  a 
hyperemic  or  granular  conjunctiva  as  in  the  presence 
of  a  normal  conjunctiva.  In  a  patient,  however,  who  had 
contracted  in  Egypt  a  grave  trachoma  the  insensibility 
of  the  cornea  took  place  slowly  and  only  lasted  fifteen 
minutes.  From  the  writings  of  Heinz  we  see  that  the  toxic 
dose  of  holocain  is  one  centigramme,  for  cocain  five  cen- 
tigrammes, for  eucain  seventy-five  milligrammes.  Among 
these  three  local  anesthetics  of  the  eye  eucain  is  therefore 
the  least  toxic,  holocain  the  most. 

In  spite  of  the  great  toxic  action  of  holocain  we  have 
never,  even  with  children,  observed  the  least  objectionable 
symptom;  we  have  used  this  anesthetic  for  several 
operations  in  trachoma,  to  remove  calcareous  deposits  in 
the  conjunctiva  or  foreign  bodies  in  the  cornea  and  for 
subconjunctival  injections,  etc. 

We  believe  that  intoxication  with  holocain  following 
local  anesthesia  in  the  eye  is  little  to  be  feared.  However 
a  certain  amount  of  prudence  in  its  use  is  always  recom- 
mended especially  with  children. 

The  quantity  of  holocain  used  in  most  cases  is  rarely 
more  than  two  drops  of  1  per  cent,  solution ;  even  if  two 
drops  were  swallowed  the  patient  could  absorb  only  one 
milligramme  of  the  drug,  /.  e.,  one-tenth  of  the  toxic 
dose. 

The  objection  might  arise  that  cocain.  the  toxic  dose  of 
which  is  five  times  smaller  than  that  of  holocain,  used  as  a 
collyria  in  4  per  cent,  solution,  has  produced  at  times 
toxic  symptoms  in  adults.  Admitting  even  that  during 
cocain  anesthesia,  five  to  ten  drops  of  such  solution 
instilled  in  the  eye  had  been  swallowed  by  the  patient — 
and  in  this  ^ase  one  would  have  to  consider  the  true  abuse 
of  cocain  as  an  anesthetic  in  the  eye — the  patient  would 
have  absorbed  one  to  two  centigrammes  of  cocain,  such 
dose  in  no  way  toxic.  We,  therefore,  believe  that  it  would 
be  best  to  interpret  the  symptoms  described  above  (pallor 
of  the  face,  syncope,  etc.)  as  those  provoked  by  the  appre- 
hension before  the  operation. 

Heinz  has  carefully  studied  the  symptoms  of  intoxica- 
tion by  holocain  upon  animals,  the  analogy  w^hich  they 
present  is  very  similar  to  that  observed  in  intoxication  by 
strychnia:  trismus,  opisthotonos,  cramps  in  the  extrem- 
ities and  the  arrest  of  respiration  following  temporary 
pauses. 
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Certain  similar  symptoms  have  been  noticed  in  eucain 
intoxication;  they  have  been  studied  with  the  most  accu- 
rate care  by  Ver  Eecke  (of  Gaud)  (see  the  interesting 
report  of  Prof.  Nuel  upon  this  work  read  before  the  Royal 
Acadjmy  of  Medicine  of  Belgium,  1897,  session  of  May 
29)  in  his  experiments  made  upon  animals. 

No  bad  symptoms  have  arisen  from  the  use  of  hypo- 
dermic injections  of  eucain  in  the  numerous  cases  for 
which  it  has  been  used,  not  even  in  children. 

Experiments  made  upon  animals  have  demonstrated  that 
the  toxic  properties  are  less  for  eucain  than  for  cocain, 
and  such  is  confirmed  by  our  clinical  experience. 

Ver  Eecke  states  that  toxic  doses  of  chlorhydrate  of  eu- 
cain terminate  by  paralysing  the  respiratory  center.  This 
paralysis  is  not  the  direct  effect  of  eucain  but  rather 
provoked  by  the  asphyxia  due  to  eucain  convulsions. 
The  antidotes  used  in  the  case  of  holocain  are  those  of 
strychnia:  morphia,  chloralhydrate,  and  the  bromides; 
inhalations  of  chloroform  may  be  useful  and  in  desperate 
cases  artificial  respiration.  Hydrate  of  chloral  is  equally 
indicated  in  eucain  intoxication.  Ver  Eecke  has  noticed 
that  antagonism  exists  between  the  action  of  chloral  hy- 
drate and  that  of  eucain  chlorhydrate.  Intra-venous 
injections  of  chloral  hydrate  suppress  very  rapidly  eucain 
convulsions.  Simultaneous  injections  of  chloral  hydrate 
and  eucain  in  convulsive  doses  prevent  the  production  of 
convulsions.  The  administration  of  chloral  to  animals 
allows  eucain  to  be  given  in  doses  much  larger  than  the 
fatal  dose.  The  antagonism  between  chloral  hydrate  and 
eucain  is,  so  says  Ver  Eecke,  physiological  and  not 
chemical;  this  antagonism  is  not  reciprocal. 

As  for  the  local  action  upon  the  eyeball  there  is  still 
another  difference  worthy  of  notice  between  cocain  and 
holocain  which  may  have  escaped  all  the  authors  who 
have  experimented  with  the  latter.  If  a  drop  of  cocain  is 
instilled  in  the  eye,  mixed  with  pilocarpin  or  eserin 
we  obtain  a  myosis  stronger  than  without  cocain.  The 
mydriasis  of  atropia  is  also  much  greater  when  cocain .  is 
used  in  conjunction.  The  influence  of  holocain  used  with 
a  mydriatic  or  a  myotic  is  in  no  way  similar  and  does  not 
increase  the  action  of  one  or  the  other. 

Cocain  produces  a  dryness  of  the  cornea  and  a  shrink- 
age of  the  epithelial  cells.  This  produces  gaps  in  the 
epithelial  layer,  and  favors  the  absorption  by  way  of  the 
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lymphatics  and  intralamellar  tissues,  of  a  second  collyria 
into  the  anterior  chamber. 

The  gaps  favor  also  the  entrance  of  pyogenic  microbes 
into  the  eye. 

A  part  which  seems  to  favor  this  opinion  is  that  while 
treating  specific  conjunctivitis  abcesses  are  much  more 
frequent  when  cocain  has  been  instilled  before  the  treat- 
ment began.  Holocain  on  the  contrary  produces  no 
dryness  of  the  cornea,  no  disturbance  of  the  epithelial 
layer,  opens  no  passage  for  microbes  into  the  corneal  tis- 
sues, or  increase  myosis  and  mydriasis. 

Holocain  while  presenting  the  same  local  anesthetic 
advantages  in  the  eye,  has  none  of  its  disadvantges  or 
dangers.  The  great  toxic  dangers  of  holocain  will  not 
permit  it  to  displace  totally  the  use  of  cocain.  But  all 
three  holocain,  eucain  and  cocain  will  have  special  indi- 
cations and  usage  in  ocular  theurapeutics- 

The  vaso-constricting  action  of  cocain  is  advantageous 
in  operations  upon  vascular  tissues,  but  harmful  in  those 
performed  upon  the  cornea,  because  of  the  peculiar  way 
in  which  it  takes  nourishment.  In  debilitated  patients  the 
continued,  although  well  regulated  use  of  cocain,  has 
brought  on  corneal  troubles. 

Mellinger  in  his  experiments  made  upon  animals  has 
proven  that  cocain  retards  the  healing  of  corneal  abra- 
sions. And  it  is  because  of  this  that  we  have  advised  the 
use  of  eucain  mixed  with  cocain  in  operations  performed 
upon  the  anterior  portion  of  the  globe. 

We  have  no  pretention  in  this  latter  formula  to  ameliorate 
the  anesthesia  of  the  eye,  but  only  to  use  means  which  in 
giving  us  this  result  interfere  in  no  way  with  the  corneal 
disease. 

Briefly  let  us  give  the  indications  for  the  use  of  eucain, 
holociiin,  and  cocain  in  ophthalmology. 

Holocain  is  indicated  in  all  operations  performed  upon 
the  anterior  portion  of  the  eye,  and  in  all  cases  where  the 
patient  must  use  his  eye  after  the  ocular  anesthesia  has 
been  induced. 

Cocain  is  indicated  where  anesthesia  is  to  be  obtained 
by  means  of    injections.     In   treating  children  or  feeble 
patients  it  is  well  to  use  a  mixture  of  eucain  and  cocain 
to  avoid  toxic  symptoms.     Eucain  associated  with  cocain, 
according    to    our    formula    (chlorhydrate  of  cocain   and 
chlorhydrate    of    eucaine    10  centigrammes,    aqua    destil 
10  grammes) ,  or  according  to  Deneffe  and  Claeys : 
I^. — Chlorhydrate  of  eucain,      -     -     -     5  gr. 
Chlorhydrate  of  cocain,      -      -      -     5  gr. 
Aqua   destil.         ------     5  gr. 

is  indicated  in  operations  upon  the  cornea  and  in  all  cases 
where  bad  results  might  occur  because  of  the  vaso-con- 
stricting of  the  cocain. 
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By  Charles  H.  May,  M.  D., 

NEW   YORK. 

Contagious  Conjunctivitis. 

Standish,  Miles,  M.  D.,  of  Boston,  Mass.  (Boston 
JSItil.  and  Surg.  Journal,  Aug.  5,  1897.) 

The  writer  mentions  the  subdivisions  of  purulent  or 
blenorrhoeal  conjunctivitis:  (1)  acute  catarrhal,  (2) 
ophthalmia  neonotoram,  (3)  gonorrheal,  (4)  diphtheritic. 
He  summarizes  the  clinical  picture  under  each  head  giv- 
ing the  descriptions  which  have  been  classical  for  years 
past.  He  contends  that  in  the  light  of  modern  bacteri- 
logy  these  descriptions  must  be  modified  and  a  new 
nomenclature  which  follows  the  bacteriological  findings 
be  adopted.  With  the  assistance  of  Dr.  William  Daly  he 
has  been  investigating  all  acute  cases  of  conjunctivitis 
occurring  during  his  last  two  services  at  the  Mass.  Char. 
Eye  and  Ear  Infirmary  and  the  paper  is  the  summary 
of  these  results.  He  found  that  the  disease  known  as 
acute  catarrhal  conjunctivitis  is  often  produced  by  a 
bacillus  but  that  it  may  also  arise  from  an  infection  with 
the  pneumococcus,  staphylococcus,  streptococcus  and 
probably  other  micro-organisms  not  excluding  mild 
infection  with  the  gonococcus.  In  one  case  a  purulent 
conjunctivitis  originating  within  the  first  week  of  life  was 
due  to  an  infection  with  Klebs-LiJffler's  bacilli.  Those  cases 
of  ophthalmia  neonatorum  which  run  a  destructive  course 
were  due  to  infection  with  gonococci  while  the  lighter 
cases  have  proved  to  be  due  to  an  infection  with  pneu- 
mococci. 

'•In  cases  which  present  the  olinical  pictures  of  diphthe- 
ritic and  gonorrheal  conjunctivitis,  experience  has  proved 
that  bacteriological  examinations  are  of  the  very  greatest 
value,  for  in  many  cases,  which  from  clinical  pictures  w^e 
have  supposed  to  be  gonorrheal,  are,  in  reality,  diphthe- 
ritic and  the  reverse  is  also  true  to  some  extent,  as  I  have 
seen  brawmy  and  infiltrated  lids,  dense  infiltration  of  the 
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bulbar  conjunctiva  with  a  necrotic  condition  of  the  cornea 
and  very  sHght,  if  any,  purulent  discharge,  which  upon 
bacteriological  investigation  proved  to  be  infections  from 
gonococci. 

"From  the  standpoint  of  therapeutics  it  is  of  the  great- 
est importance  that  a  proper  bacteriological  diagnosis 
should  be  made  in  these  cases  and  that  from  this  exam- 
ination the  line  of  treatment  should  be  decided  and  not 
from  the  clinical  appearance  of  the  eye.  The  importance 
of  this  early  diagnosis  is,  to  my  mind,  due  to  the  fact  that 
in  gonorrheal  ophthalmia  nitrate  of  silver  is  the  only 
application  which  ever  controls  the  disease,  while  in 
diptheritic  conjunctivitis  I  consider  that  nitrate  of  silver 
hastens  the  destructive  process  which  is  taking  place  in 
the  corneal  tissue.  Conversely,  it  is  my  opinion  that  the 
diphtheritc  condition  of  the  conjunctiva  and  consequent 
necrosis  of  the  cornea  will  generally  be  controlled  by 
prompt  and  persistent  use  of  antitoxin. 

"After  these  infections  of  the  conjunctiva,  the  next 
most  dangerous  form  of  contagious  conjunctivitis  is  the 
so-called  granular  lids  or  trachoma;  if  this  is  of  bacteri- 
ological origin  the  micro-organism  has  not  as  yet  been 
recognized,  nevertheless  it  will  spread  slowly  through  an 
orphan  asylum,  tenement  house,  or  any  other  place  where 
the  poor  are  crowded  together,  unless  special  means  are 
taken  to  prevent  this  result,  leaving  its  victims  hand- 
icapped for  life  and  often  nearly  blind.  Fortunately  it  is 
diminishing  in  this  country  and  is,  compared  with  a  few 
years  ago,  seldom  seen  except  among  recent  immigrants 
from  the  eastern  end  of  the  Mediterranean,  Polish  and 
Russian  Jews,  Armenians  and  others  from  that  locality, 
and  I  may  say  in  passing  that  the  presence  of  acute 
trachoma  in  the  conjunctiva  of  immigrants  should  oe  a 
good  and  sufficient  reason  for  turning  them  back  whence 
they  came.  A  large  portion  of  these  cases  within  a  few 
months  after  their  arrival  became  incapacitated  and  are 
public  charges.  And  not  only  this,  but  were  it  not  for  the 
new  cases  thus  introduced  into  the  great  tenement  local- 
itities  of  our  large  cities,  it  is  my  opinion  that  the  disease 
would  soon  become  extremely  rare  in  this  part  of  the 
country. 

"From  my  experience  in  cases  of  purulent  conjunctiv- 
itis and  trachoma,  I  arrive  at  the  following  conclusions : 
(1)   That  in  all  cases  of  purulent  conjunctivitis,  the  diag- 
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nosis  should  be  made  by  the  bacteriological  examination 
and  not  from  the  clinical  picture,  (2)  That  in  the  two 
most  dangerous  diseases  of  this  class,  namely,  gonorrheal 
conjunctivitis  and  diphtheritic  conjunctivitis,  a  favorable 
outcome  of  the  case  depends  upon  a  correct  diagnosis,  as 
proper  treatment  in  one  disease  is  of  no  benefit  in  the 
other  and  may  even  do  harm.  (3)  That  in  cases  of 
ophthalmia  neonatorum  a  bacteriological  diagnosis  is  as 
important  as  in  other  cases  of  purulent  conjunctivitis,  and 
if  such  were  made  early  and  prompt  treatment  instituted, 
many  a  child  would  be  saved  from  blindness.  (4)  That 
in  every  case  in  which  a  parturient  woman  has  a  leucor- 
rhea,  if  it  is  not  convenient  to  bacteriologically  determine 
the  cause  before  the  birth  of  the  child,  Crede's  method 
should  invariably  be  employed.  (5)  Immigrants  with 
acute  trachoma  should  not  be  admitted  to  this  country." 
Purulent  Ophthalmia  From  the   Bacteriological   Standpoint. 

Daly,  William  J.,  M.  D.,  of  Boston,  Mass.  (  Boston 
Med.  and  Surg.  Journal,  Aug.  5,  '97.) 

The  writer  calls  attention  to  the  importance  of  an  early 
bacteriological  examination  in  purulent  conditions  of  the 
conjunctiva  since  the  clinical  picture  in  such  cases  is 
frequently  of  no  value  in  determining  the  etiological  fac- 
tor. He  points  out  that  it  is  sometim.es  absolutely  impos- 
sible to  distinguish  clinically  in  the  beginning  between 

Acute  contagious  conjunctivitis. 

Diphtheritic  conjunctivitis, 

Pneumococcus  conjunctivitis. 

Membranous  conjunctivitis,  not  due  to  the  presence  of 
the  Klebs-Loeffler  bacillus. 

He  claims  that  another  class  of  cases  in  which  there  is 
a  purulent  discharge  and  in  which  the  differential  diagno- 
sis is  difficult  without  a  microscopical  examination  is  that 
observed  in  infants  met  with  most  frequently  in  the  dis- 
pensary service  of  large  hospitals.  Here  it  is  sometimes 
difficult  to  make  a  differential  diagnosis  between : 

Gonorrheal  ophthalmia, 

Tear-sac  disease  from  pneumococcus  infection,  and 

Acute  contagious  conjunctivitis  (rarer). 

The  writer  gives  the  technique  of  the  two  forms  of 
bacteriological  examination  attendant  upon  a  successful 
diagnosis  in  these  cases — by  smear  and  by  culture  media 
— and  describes  what  is  seen  under  the  microscope  in  each 
case.  Regarding  acute  contagious  conjunctivitis,  the 
11 
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bacillus  described  by  Dr.  Weeks  was  found  in  a  few  cases, 
but  the  vast  majority  showed  the  presence  of  the  commoner 
pyogenic  organisms,  namely,  staphylococci,  streptococci, 
and  a  few  others  the  bacillus  xerosis  and  the  bacillus 
pyocyaneous. 

Incidentally,  during  the  course  of  these  investigations, 
the  writer  made  a  large  number  of  cultures  from  the  con- 
junctivae of  healthy  individuals  who  exhibited  no  ocular 
trouble,  and  in  over  fifty  per  cent,  of  cases,  contrary 
to  what  has  been  reported  recently  by  a  number  of  German 
observers,  the  tubes  showed  absolutely  no  growth. 
Diphtheritic  Conjunctivitis. 

Standish,  Miles,  M.  D.,  of  Boston,  Mass.  (  OplitJial- 
mic  Beviejr,  May,  1897.) 

The  writer  refers  to  a  paper  read  in  '96  on  the  impor- 
tance of  having  a  bacteriological  diagnosis  in  cases  of 
diphtheritic  conjunctivitis.  "The  principle  brought  out 
was  that  there  were  many  cases  of  this  disease  which  did 
not  follow  the  classical  clinical  picture  that  we  have 
called  diphtheritic  conjunctivitis,  and  consequently  many 
more  destructive  processes  were  diphtheritic  than  we  had 
hitherto  been  led  to  suppose.  Since  writing  that  paper  I 
have  felt  much  more  strongly  than  formerly  the  impor- 
tance of  having  an  early  bacteriological  diagnosis,  for  the 
reason  that  in  my  experience  in  these  cases,  if  they  are 
treated  early  with  antitoxin,  they  run  a  much  milder 
course  and  the  cornea  is  generally  saved,  with  resulting 
preservation  of  vision.  Moreover,  I  have  come  to  regard 
with  suspicion  rapidly  progressing  infiltrations  of  the 
cornea,  unassociated  with  any  very  strongly  marked  con- 
junctivitis, for,  upon  bacteriological  examination  in  such 
cases,  I  have  several  times  found  that  the  pathological 
process  was  due  to  an  infection  with  Klebs-Loeffler's  ba- 
cillus." 

The  author  reports  three  cases  selected  from  a  number 
which  he  had  seen  during  the  past  year.  The  first 
illustrated  the  benefit  to  be  received  from  an  early  and 
persistent  use  of  antitoxin  in  a  typical  case  of  diphtheritic 
conjunctivitis.  The  second  illustrated  a  diphtheritic 
infection  in  which  the  conjunctival  disturbance  was  com- 
paratively slight,  and  the  corneal  disturbance  rapid  and 
severe  with  destructive  ulceration.  The  third  case  pre- 
sented very  much  the  typical  picture  of  diphtheritic  con- 
junctivitis, yet  shreds  taken  from  the  conjunctival  sac 
revealed  gonococci  and  no  Klebs-Loeffler's  bacilli. 
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From  these  cases  and  others  which  he  has  seen  during 
the  past  year,  the  writer  arrives  at  the  following  con- 
clusions: 

"  (1)  In  all  cases  of  purulent  conjunctivitis,  the  diagnosis 
should  depend  upon  the  bacteriological  investigations,  and 
not  upon  the  clinical  appearance. 

"(2)  That  diphtheritic  conjunctivitis  may  be  present  in 
localised  areas  without  the  conjunctiva  being  affected  as 
a  whole. 

"(3)  That  ulcers  of  the  cornea  with  exceedingly  rapid 
necrosis  of  the  corneal  tissue  may  be  due  to  infection  with 
the  Klebs-Loeffler  bacillus. 

"(4)  That  antitoxin  favorably  affects  both  the  con- 
junctival disease  and  the  corneal  necrosis." 

Experimental   Studies   on  the  Extension  of    Fluids  Injected 
Beneath  the   Conjunctiva. 

Drs.  Carl  Mellinger  and  Domenico  Bossalino,  of 
Basle.     (Archives  of  Op/if/iahn.,  July,  1897.) 

The  authors  endeavored  to  answer  the  question  whether 
fluids  injected  beneath  the  conjunctiva  remained  limited 
to  the  anterior  portion  of  the  eyeball  or  whether  they 
found  their  way  to  more  remote  parts  of  the  globe.  They 
experimented  upon  white  rabbits,  using  emulsions  of  India 
ink  as  injecting  material.  The  ink  passed  from  the  limbus 
of  the  cornea  both  into  the  lids  and  into  the  posterior  por- 
tion of  the  eye  and  well  along  the  optic  nerve;  a  small 
amount  of  the  ink  actually  entered  the  eyeball.  The  ex- 
periments led  them  to  the  conclusion  that  "sub-conjunc- 
tivally  injected  fluids,  following  the  greater  lymph  spaces, 
surround  the  entire  globe."  The  authors  add:  "So 
far  as  communication  with  the  interior  of  the  eye  is  con- 
cerned, our  experiments  confirm  the  views  expressed  by 
Deutschman  and  other  observers.  We  are,  therefore, 
inclined  to  believe  that  fluids  injected  beneath  the  conjunc- 
tiva not  only  surround  the  eye  and  optic  nerve,  but 
additionally  by  paths  of  communication  can  communicate 
with  the  supra -choroidal  and  inter- vaginal  spaces  of  the 
optic  nerve." 

Bacteria  in  the  Normal  Conjunctiva  and  the  Effect  upon  Therh 
of  Aseptic  and  Antiseptic  Irrigations.    The  Staphy- 
lococcus    Epidermidis     Albus     iWelch)    a 
Regular   Inhabitant  of  the  Normal 
Conjunctiva. 
Randolph,    Robert    L.,    M.    D.,    of    Baltimore,    Md. 
(Archives  of  OphthaJm.,  July,  1897.) 

The  writer  made  a  series  of  experiments_upon  one  hun- 


/ 


826  REVIEW  OF  CURRENT  OPHTHALMIC  LITERATURE. 

dred  persons  with  normal  conjunctivae  taking  some  of  the 
conjunctival  secretion  and  making  inoculations  upon 
nutrient  agar  before  and  after  irrigations  with  sterilized 
water  and  with  sublimate  solution.     His  conclusions  are: 

(1)  The  normal  conjunctiva  always  contains  bacteria. 
Of  these  the  staphylococcus  epidermidis  albus  is  found 
with  such  frequency  that  it  must  be  regarded  as  a  regular 
inhabitant  of  this  situation.  This  coccus  and  probably 
other  bacteria  found  in  this  locality  are  usually  of  only 
slight  if  any  pathogenic  power.  It  should  be  remembered, 
though,  that  bacteria  ordinarily  non- pathogenic,  may 
become  harmful  under  certain  favoring  conditions,  such 
as  bruising  of  the  tissues  by  instruments  or  the  irritation 
resulting  from  chemical  substances. 

(2)  Neither  the  irrigation  with  sterilized  water  nor 
instillation  of  a  sublimate  solution  (1:5000)  produces  ster- 
ility of  the  conjunctiva,  and  inasmuch  as  both  measures 
are  futile  and  possibly  harmful  they  may  just  as  well  be 
abandoned.  These  methods  of  sterilizing  the  conjunctiva 
are  the  ones  usually  employed  by  ophthalmologists,  and 
hence  the  choice  of  them  for  testing  this  question.  The 
most  important  essential  of  a  germicide  which  is  to  be  used 
upon  the  conjunctiva  is  that  it  be  absolutely  free  of  irri- 
tating properties,  and  furthermore,  it  should  be  dem- 
onstrable that  this  germicide  will  destroy  the  germs  most 
commonly  met  with  in  the  normal  conjunctiva.  It  goes 
without  saying  that  an  antiseptic  which  has  these  qualities 
would  be  indispensible  in  all  operations  on  the  eye. 

(3)  In  operating  upon  the  normal  conjunctiva,  as  in 
cataract  operations,  the  surgeon  in  the  present  state  of 
our  disinfecting  armp.mentarium  would  do  well  to  consider 
the  subject  of  antisepsis  and  asepsis  chiefly,  if  not  solely, 
in  connection  with  the  hands,  instruments,  cocain,  and 
atropin. 

ThelTreatmentof  Lacrymal  Obstruction  by  Styles. 

Miller,  R.  Shalders,  F.  R.  C.  S.  E.,  of  Windsor, 
England.     (The  Lancet,  July  2,  1897.) 

The  writer  calls  attention  to  the  fact  that  the  treatment 
of  this  condition  has  been  less  successful  than  the  oper- 
ative treatment  of  other  ocular  disorders.  Since  1877,  he  has 
been  treating  all  organic  strictures  of  the  lacrymal  duct 
— that  is,  all  parts  of  the  outfall  from  the  lower  punetum 
lacrymal  to  the  exit  in  the  inferior  turbinate  sinus  of  the 
nose — by  styles,    in   most    cases    permanently    retained. 
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"Except  for  temporary  wear  they  should  be  made  of  fine 
platinum  wire,  about  25  gauge,  and  I  always  make  them 
myself  for  each  individual  case.  The  shape,  direction 
and  length  of  the  nasal  duct  being  variable  this  special 
adaptation  is  the  key  to  success  in  the  use  of  styles,  which 
consist  of  a  vertical  stem  with  a  short  arm  bent  at  or  about 
a  right  angle  to  the  stem  and  usually  this  arm  is  made 
double  by  recurving  the  wire  back  to  the  stem,  so  that  the 
arm  consists  of  two  thicknesses  of  wire,  parallel  and 
quite  close  together,  the  recurved  part  being  vertically 
beneath  the  other,  or  upper  part.  In  this  way  the  slit  in 
the  edge  of  the  lid  is  just  filled  up,  but  no  metal  is  visible 
unless  the  lid  be  everted.  Sometimes  the  furrow  produced 
by  slitting  up  the  canaliculus  is  very  shallow;  then  the 
arm  of  the  style  is  single.  The  length  of  the  arm  should 
be  such  that  it  easily  fills  the  slit  up  canaliculus;  it  should 
not  be  tight.  The  stem  should  always  be  long  enough  to 
project  through  the  lower  opening  of  the  duct  in  the 
inferior  nasal  sinus. 

The  practical  effect  of  a  style  in  maintaining  the  patency 
of  the  lacrymal  exit  depends  upon  the  lateral  movements 
of  the  lower  lid,  imparted  by  those  long,  straight  muscular 
fibres  which  take  origin  at  the  tendo  palpebrarum  and  run 
horizontally  outward  to  the  surface  of  the  malar  bone  and 
are  automatically  quite  separable  from  the  oval  bundles  of 
orbicularis  proper.  The  tubular  styles  of  the  instrument 
makers  are  worse  than  useless ;  they  soon  become  choked 
with  mucus  and  dust.  Also  in  the  case  of  the  grooved 
styles  the  necessarily  thin  edges  of  the  groove  cause 
irritation  and  the  production  of  a  granulation  which  stops 
the  way.  The  stem  should  not  be  straight,  except  in  the 
case  of  a  very  short  duct,  but  somewhat  concave  outward. 
The  lower  opening  of  the  duct  may  be  obstructed  by  a 
lower  turbinate  excessively  curved  toward  the  outer  nasal 
wall,  but  even  this  is  scarcely  an  excuse  for  turbinotomy. 

I  have  found  no  difficulty  in  pushing  a  tube  through  the 
turbinate  bone,  and  the  style,  made  long,  follows  suit. 
Some  of  my  patients  have  worn  a  platinum  style  for  eight 
or  more  years  without  its  ever  having  been  removed  from 
the  moment  of  its  first  introduction.  In  every  case  of 
lachrymal  abscess  a  style  ought  to  be  used — for  a  time  at 
least — and  in  most  instances  is  needed  permanently;  but 
a  temporary  one  must  be  first  introduced,  of  a  form  mod- 
ified  according   to   the    amount   of  swelling  in  the  part. 
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Such  styles  may  be  of  lead  or  silver,  and  several  different 
forms  and  sizes  are  sometimes  desirable  in  succession  to 
suit  the  changing  size  and  shape  of  the  lid  and  canthus. 
I  have  once  found  it  necessary  to  make  an  eyed  probe  of 
lead  wire,  pass  it  through  the  duct  and  anterior  naris,  and, 
by  means  of  a  thread  attached,  pull  a  fine  drainage  tube 
through  and  thus  restore  a  lacrymal  passage  which  had 
been  obliterated  by  an  encysted  abscess  for  sixteen  years. 
A  platinum  style  was  afterward  worn  with  a  perfect 
result. 

In  the  little  operation  preliminary  to  the  insertion  of  a 
style  the  chief  obstacle  likely  to  be  met  with  is  the  spur  or 
projecting  angle  formed  by  the  lower  boundary  of  the 
conjoint  opening  of  the  canaliculi  and  the  adjacent  part  of 
the  lacrymal  sac — that  is  to  say,  the  outer  wall  of  the  sac 
below  the  opening  of  the  canaliculi.  The  lower  canal- 
iculus is  slit  up  with  either  a  Stilling's  or  a  Weber's  knife. 
The  latter  sometimes  finds  its  way  more  easily,  but  as  a 
rule  I  use  a  Stilling's  knife  throughout.  This  traverses  the 
canaliculus  easily,  and  yet  is  strong  enough  at  the  base  to 
be  safe  from  breakage.  A  Weber's  knife  should  never  be 
passed  down  the  duct;  the  blade  is  apt  to  stay  there,  of 
which  mishap  several  examples  have  come  to  my  knowl- 
edge. The  canaliculus  being  slit  up,  the  Stilling's  knife 
is  passed  down  the  duct  in  the  ordinary  way,  and  in  with- 
drawing is  rotated  till  the  edge  of  the  blade  looks  directly 
outward  and  the  handle  is  inclined  toward  the  external 
angular  process  of  the  orbit  so  as  to  bring  the  edge  of  the 
knife  firmly  against  the  above  mentioned  spur  which  is 
divided  in  drawing  out  the  knife.  A  Couper's  probe, 
about  size  5  or  6,  is  then  pased  and  allowed  to  stand  for  a 
minute  or  two,  and  the  length  of  the  part  introduced  is 
noted  when  the  probe  is  withdrawn.  The  stem  of  the 
style  should  generally  be  about  an  eighth  of  an  inch 
shorter  than  such  a  measurement.  It  might  be  supposed 
that  the  division  of  the  spur  would  cause  hemorrhage  into 
the  sub-palpebral  tissues.  This  rarely  happens,  and 
when  it  does  nothing  more  than  a  "black  eye"  ensues, 
and  this  can  be  reduced  to  almost  nothing  by  tying  up  the 
eye  with  a  pad  kept  wet  with  hazeline  for  a  few  hours. 
Styles  are,  of  course,  not  needed  in  cases  of  temporary 
lacrymal  obstruction,  such  as  acute  catarrh  of  the  sac  and 
comparatively  recent  mucocele,  or  in  some  obstructive 
conditions  resulting  from  nasal  disease.     Irrigation  with 
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mild  antiseptic  fluids  should  have  a  fair  trial  before  adopt- 
ing any  operative  measure,  except  in  lacrymal  abscess. 
The  repeated  passing  of  probes  is  highly  objectionable, 
and  styles  made  of  improper  materials  are  perhaps  worse. 

The  movement  of  the  tears  toward  the  inferior  turbinate 
sinus  is  initiated  by  the  capillary  effect  of  the  canaliculi, 
and  by  the  action  of  the  tensor  tarsi  muscle,  and  is  con- 
tinued by  the  ciliated  epithelium  which  lines  the  sac  and 
ductus  ad  iiasum.  But  capillarity  is  not  an  attribute  pecu- 
liar to  cylindrical  tubes ;  it  occurs  equally  well  between 
plain  surfaces,  as  every  worker  with  the  microscope  is 
aw^are,  and  a  properly  slit  canaliculus  is  not  a  yawning 
chasm  but  a  neat  cleft  with  flat  parallel  surfaces  in  con- 
tact with  each  other  and  when  a  well  fitting  style  is  in  situ 
capillary  attraction  goes  on  readily  between  the  style  and  v      / 

the  inner  surfaces  of  the  furrow  containing  it."  \l 

Traumatic  Prolapse  of  the  Iris  and  Its  Treatment. 

DE  SCHWEINITZ,  G.  E.,  M.  D.  of  Philadelphia,  Pa.  (  The 
Jfedical  Xews,  July  3,  1897.) 

The  writer's  paper  includes  the  histories  of  many  cases 
illustrating  the  points  which  he  makes.  His  remarks  formed 
the  basis  of  discussion  at  the  April  meeting  of  the  Oph- 
thalmic Section  of  the  New  York  Academy  of  Medicine. 

"Evidently  no  single  rule  of  surgical  conduct  is  apph- 
cable  to  each  case  of  traumatic  prolapse  of  the  iris,  and 
for  the  sake  of  convenience,  as  well  as  for  therapeutic  con- 
sideration, these  lesions  may  be  considered  from  the  re- 
gional standpoint,  ^.  e.  ; 

I.  Cases  of  ProJapsc  of  the  Iris  Through  Wounds  at  or 
near  the  Corneo-sderal  Junction,  Forming  the  Well-n,noicn 
Pouch-like  Hernia.  If  seen  early,  that  is  before  the  an- 
terior chamber  has  been  reformed,  owing  to  closure  of  the 
wound  by  adhesive  inflammation,  three  courses  are  open 
to  the  surgeon : 

1.  Replacement  of  the  prolapsed  iris  and  the  manage- 
ment of  the  case  in  the  ordinary  manner,  with  pressure, 
bandage,  and  rest;  or,  in  the  event  of  failure: 

2.  Abscission  of  the  prolapsed  iris,  precisely  as  in  the 
operation  of  iridectomy. 

If  either  after  replacement  or  abscission  the  wound  shows 
a  tendency  to  gape,  or  is  not  neatly  coapted,  and  hence 
the  danger  of  reprolapse  is  rendered  likely,  the  wound 
may  be  closed  with  one  or  more  delicate  silk  sutures. 


830  REVIEW  OF  CURRENT  OPHTHALMIC  LITERATURE. 

3.  Compressive  bandage,  rest,  etc.,  without  manipula- 
tion or  abscission  of  the  iris. 

Although  the  advice  to  replace  the  prolapsed  iris,  if  pos- 
sible, is  always  given,  and  properly  so,  in  point  of  fact  the 
opportunities  to  accomplish  this  manoeuver  successfully 
are  comparatively  rare,  and  hence  practically  the  choice 
lies  between  an  operative  and  non -operative  procedure. 

Eyes  with  this  lesion  treated  without  surgical  interfer- 
ence, and  which  heal  without  infective  inflammation,  pre- 
sent an  adherent  peripheral  leucoma  and  an  oval,  mobile 
pupil,  and  have  good  vision.  Sometimes,  indeed  frequently, 
healing  proceeds  without  signs  of  reaction ;  at  other  times 
there  is  iritic  and  ciliary  irritation,  and,  withal,  the  nuis- 
ance of  prolonged  bandaging  and  protracted  convalescence. 

Eyes  with  this  lesion  successfully  treated  by  abscission, 
with  or  without  a  stitch,  according  to  the  indications,  heal 
with  comparatively  little  scar,  and  present  a  narrow  key- 
hole-shaped, mobile  pupil  and  non-adherent  iris.  The  time 
required  for  cure,  as  compared  with  cases  treated  upon 
conservative  principles,  is  short.  I  cannot  understand  what 
advantage,  under  these  circumstances,  a  non- operative 
treatment  would  possess. 

If  the  case  is  seen  late — that  is,  after  the  anterior  cham- 
ber has  been  reformed,  owing  to  the  closure  of  the  wound 
by  adhesive  inflammation — two  courses  are  open  to  the 
surgeon:  (a)  Compressive  bandage,  etc.,  /  e,,  non-op- 
erative, or  so-called  conservative  measures,  (h)  Abscis- 
sion of  the  prolapse,  freeing  of  the  wound  from  adherent 
and  incarcerated  iris,  paring  the  wound  edges  and  uniting 
them  with  a  suture ;  or,  if  no  suture  is  used,  allowing  the 
wound  to  unite  under  a  compression  bandage.  Personally, 
I  am  governed  by  the  following  considerations  in  the  man- 
agement of  this  class  of  cases :  If  there  are  no  threatening 
symptoms  and  no  increase  in  the  size  of  the  prolapse,  I 
leave  it  alone;  if,  however,  there  arise  irritation  from 
bandaging,  ciliary  congestion,  and  increase  in  the  protru- 
sion in  spite  of  pressure,  I  abscise  it,  and,  in  recent  years, 
close  the  wound  with  a  suture. 

In  a  number  of  cases  treated  by  abscission  of  the  pro- 
lapse and  suture  of  the  wound,  I  have  never  seen  anything 
but  good  results,  except  in  one  instance,  which  represented 
an  unusual,  but  not  impossible  complication  (blood -staining 
of  the  cornea) ,  There  is  little  doubt  that  the  hemorrhage 
following  the  abscission  of  the  iris  was  responsible  for  the 
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blood-staining  of  the  cornea.  Whether  the  condition  would 
have  healed  promptly  and  favorably  without  operative  in- 
terference is  a  matter  of  pure  speculation. 

II.  Cases  of  ProJaj^se  of  the  Iris  Through  a  Wound  Ex- 
tending jSFearlii  or  Entirely  Across  the  Breadth  of  the  Cornea, 
either  Vertically  or  Horizontally .  These  cases,  it  seems  to 
me,  present  an  entirely  different  problem  from  prolapse  of 
the  iris  at  the  corneo-scleral  junction;  first,  because  the 
prolapse  usually  is  more  extensive ;  second,  the  underlying 
structures  are  more  apt  to  be  wounded;  and  third,  the  po- 
sition of  the  prolapse  is  frequently  such  that  a  mydriatic  is 
able  to  exert  its  most  favorable  influence. 

If  seen  early — that  is,  before  there  is  a  marked  adhesion 
between  the  prolapsed  iris  and  the  edges  of  the  wound — it 
may  be  possible  to  replace  the  iris  in  whole  or  in  part  and 
keep  it  in  position  by  pressure,  atropin,  and  dorsal  decu- 
bitus. If  it  is  not  possible  to  replace  it  through  the  entire 
length  of  the  wound,  the  central  portions  of  it  may  be  freed 
with  the  spatula,  while  the  prolapse  at  the  peripheral  end 
of  the  wound — that  is,  the  one  approaching  the  corneo-scle- 
ral junction — may  be  abscised  and  treated  in  the  same 
manner  as  is  a  prolapse  entirely  located  in  this  region. 
These  cases  must  be  exceptional,  but  I  have  one  in  mind 
with  good  result. 

If  seen  later — that  is,  when  the  iris  has  already  become 
firmly  adherent  to  the  edges  of  the  wound,  and  the  wound 
is  at  all  extensive  in  length — I  am  inclined  to  agree  with 
the  advice  recently  recorded  by  Dr.  Knapp,  namely,  to 
"treat  the  case  expectantly  as  long  as  no  threatening 
symptoms  appear."  This  treatment,  I  believe,  should  be 
the  one  already  detailed,  atropin,  or  other  reliable  mydri- 
atic, rest  in  bed,  and  compressing  bandage.  The  chief 
reason  for  it,  in  my  judgment,  depends  upon  the  fact  that, 
in  addition  to  the  value  of  pressure,  the  favorable  physio- 
logic action  of  atropin,  or  other  mydriatics,  upon  the  iris 
is  secured  in  a  way  not  obtained  when  the  prolapse  is  at  or 
close  to  the  corneo-scleral  junction.  The  mydriatic  rolls 
the  iris  back  and  tends  to  draw  the  prolapsed  portion  from 
the  wo  and.  This  is  proved  by  the  fact  that,  in  many  of 
these  cases,  the  iris  is  drawn  out  of  the  incision  toward  the 
central  portion  of  the  wound,  while  it  remains  clamped  in 
the  periphery,  where  the  drag  upon  it  is  less  effective. 

To  be  sure,  even  when  the  prolapse  is  solely  located  in 
the  periphery,  there  is  also  some  influence  exerted  by  the 
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mydriatic  to  withdraw  the  attached  iris  from  its  position, 
an  effect,  however,  which  is  partly,  if  not  entirely,  coun- 
teracted by  the  equal  effect  of  rolling  back  another  portion 
of  the  iris  toward  the  prolapse.  For  this  reason,  in  the 
peripheral  cases,  it  has  been  the  habit  of  surgeons  to  em- 
ploy eserin,  with  the  hope  that  under  the  influence  of  the 
contraction  of  the  pupil  the  iris  will  be  drawn  from  its  at- 
tached position  in  the  corneal  poriphery.  My  experience, 
however,  is  that  eserin  is  very  apt  to  increase  ciliary  irri- 
tation and  is  not  an  acceptable  drug  in  traumatic  prolapse 
of  the  iris.  I  make  exception  of  a  few  cases  of  prolapse 
after  cataract  extraction,  in  which  I  have  seen  it  act  very 
favorably.  Moreover,  abscission  of  an  extensive  prolapse 
across  the  corneal  breadth  results  not  in  a  small,  smooth 
coloboma,  but  in  a  more  or  less  unshapely  loss  of  iris 
tissue. 

Bacteriologic  examination  is  an  important  factor  in  de- 
ciding whether  or  not  there  should  be  surgical  interference 
in  cases  of  prolapse  of  the  iris  seen  late — that  is,  after 
closure  of  the  wound  by  adhesive  inflammation.  As  has 
been  pointed  out  by  Knapp,  the  surrounding  cornea  is  in- 
filtrated with  micro-organisms,  although  the  iritic  tissue 
itself  may  be  free  from  them."  The  writer  relates  the  case 
of  a  boy  of  ten  years,  seen  ten  days  after  injury,  who  pre- 
sented an  extensive,  ragged  wound,  extending  across  the 
cornea.  Although  the  child  was  brought  with  the  ex- 
pectation of  operative  interference,  advice  against  re-open- 
ing the  wound  and  abscissing  the  prolapsed  iris  was  given. 
The  situation  of  the  prolapse  was  such  that  the  favorable 
action  of  atropin  could  be  obtained;  there  were  no  marked 
signs  of  bandage  irritation  or  ciliary  congestion;  the  open- 
ing of  the  wound  would,  it  seems  to  me,  only  have  libera- 
ted, as  it  were,  staphylococci,  and  presented  to  them  paths 
for  entrance  into  the  deeper  occular  structures.  Hence, 
the  advice  of  expectant  treatment,  with  the  suggestion 
that  probably  later  the  case  would  have  to  be  dealt  with 
on  the  principles  which  govern  the  management  of  trau- 
matic cataract. 

III.  Cases  of  Prolapse  of  the  Iris  Through  a  Vornea]  or 
Corneo-sderal  Wound,  Associated  witJi  Lesion  of  the  Un- 
derlying Structures,  Generally  the  Crystalline  Lens-  Cer- 
tainly no  hard  and  fast  rule  can  be  given  to  cover  all  cases, 
which,  however,  divide  themselves  into  two  chief  classes: 

1.  Those  cases  in  which  the  lesion  is  so  extensive  that 
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conservation  of  the  eye  is  problematical.     With  these  in- 
stances we  are  not  specially  concerned  this  evening. 

2.  Those  cases  associated  with  injury  of  the  lens  and 
followed  by  opacification  and  swelling  of  its  tissue.  The 
urgency  of  the  symptoms  and  the  age  of  the  injury  must 
decide  action.  Some  of  these  cases  must  be  relegated  to 
the  class  already  referred  to  and  illustrated  by  an  example 
to  which  expectant  and  primarily  non- operative  treatment 
is  suited.  In  others  both  lesions  may  be  dealt  with  at  one 
sitting.  Such  a  procedure,  if  possible,  seems  to  me  more 
desirable  than  a  primarily  non -operative  course,  for,  at 
all  events,  operation  later  on  is  sure  to  be  needed. 

IV.  Cases  of  Prolapse  of  the  Iris  ThrougJi  a  Corneal 
Wound,  with  Prolapse  of  the  Ciliary  Body,  or  Processt 
Through  Its  Scleral  Extension,  Under  these  circumstances 
my  experience  coincides  with  that  recently  recorded  by 
Dr.  Knapp.  The  iris  portion  of  the  hernia  may  become 
quiet,  or  even  withdrawn  into  the  anterior  chamber,  while 
the  ciliary  end  of  the  lesion  forms  a  cyst-like  protuberance. 
Therefore,  if  I  see  a  case  of  this  character,  and  it  is  a 
proper  one  for  this  manipulation,  I  clear  the  wound  of  all 
protruding  ciliary  tissue,  if  I  may  so  express  myself,  and 
close  it  with  sutures.  These  sutures  are  passed,  however, 
through  the  conjunctiva  overlying  the  wound,  and  not 
through  the  sclera;  at  least  I  am  disinclined  to  pass  them 
through  the  sclera,  unless  absolutely  sure  that  this  can  be 
done  without  inclusion  of  any  uveal  tissue  in  the  stitch. 

If  the  case  is  seen  late,  ^.  e.,  after  the  cyst  has  formed, 
the  latter  is  excised,  and  the  eye  treated  exactly  as  after 
abscission  of  pouch -like  hernias  of  the  iris,  already  de- 
scribed. While  it  is  true,  as  pointed  out  by  Knapp,  that 
prolapses  of  the  ciliary  tissues  "are  apt  to  produce  cyst- 
like ectasis,  which,  for  their  cure,  require  thorough  ex- 
cision," this  rule  also  meets  with  exception. 

V.  Management  of  the  Adherent,  Xon-hid(jin[i  Cicatrix 
After  Healing  of  an  Iris  Prolapse.  As  may  have  been 
gathered  from  what  has  been  previously  said,  one  of  the 
chief  advantages  of  operative  interference  in  traumatic 
prolapse  of  the  iris,  under  those  circumstances  in  which  I 
believe  it  to  be  not  only  justifiable,  but  the  best  procedure, 
is  the  securing  of  a  non-adherent  cicatrix.  Now,  although 
eyes  which  have  healed  without  infective  inflammation 
and  without  surgical  interference  are  usually  quiet,  non- 
irritable  organs  in  a  certain  number  of  cases,  the  slight 
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drag  on  the  attached  iris  during  the  movements  of  the 
pupil  is  the  cause  of  pain  and  discomfort.  Therefore,  I 
would  like  to  add  one  word  in  regard  to  what  I  may  call 
the  treatment  of  the  sequel  of  prolapse  of  the  iris,  that  is, 
of  the  adherent  cicatrix.  Take,  for  example,  the  case  of 
the  girl  detailed,  in  which  the  iris  prolapsed  through  a 
curvilinear  wound,  extending  halfway  across  the  breadth 
of  the  cornea,  and  was  withdrawn  into  the  anterior  cham- 
ber at  all  points,  except  one  near  the  center  of  the  scar. 
At  this  point  the  iris  was  attached  and  lifted  up  in  a  minute 
tent-like  extension,  the  pupil  below  it  being  somewhat 
ovoid  in  shape.  In  cases  of  this  character  I  am  accus- 
tomed to  free  the  attached  iris  from  the  scar  by  the  ordi- 
nary operation  of  division  of  anterior  synechia.  The 
method  I  prefer  is  the  one  specially  advocated  by  Mr. 
Lang  of  Moorfield  Hospital,  in  which  an  instrument  not 
unlike  the  Knapp  knife-needle  is  introduced  into  the  an- 
terior chamber  and  the  synechia  divided  by  a  slight  lever- 
like movement.  The  iris  drops  back  into  place,  a  drop  of 
atropin  solution  rolls  it  out  of  danger  of  prolapse,  and  a 
circular  pupil  is  secured.  It  is  less  easy  to  accomplish 
this  manoeuvre  when  the  iris  is  prolapsed  in  the  periphery 
or  angle  of  the  anterior  chamber,  although  it  can  also  be 
done  there  wdth  the  same  result.  I  have  never  seen  harm 
follow  this  slight  operation,  and  I  have  more  than  once 
seen  an  eye  thus  relieved,  which  had  previously  been  per- 
sistently painful,  grow  comfortable  and  quiet. 

The  question  of  prolapse  of  the  iris,  as  the  result  of  per- 
forating ulcers  of  the  cornea,  is  not  part  of  the  discussion 
this  evening,  but  it  perhaps  is  not  entirely  out  of  place  to 
say  that  these  cases  seem  to  me  to  demand  the  same  line 
of  treatment  as  the  traumatic  ones,  and  the  management 
of  the  case  is  governed  by  the  same  principles  as  those  al- 
ready enunciated.  In  a  few  instances,  where  the  prolapse 
has  been  an  extensive  one  and  has  protruded  through  a 
large,  somewhat  irregular  opening,  which  could  not  be 
neatly  coapted  with  stitches,  I  have  very  successfully 
planted  a  flap,  after  the  manner  of  Gama  Pinto.  In  one 
instance,  associated  with  the  last  stage  of  a  gonorrheal 
conjunctivitis,  I  took  the  graft  from  the  opposite  or  sound 
eye. 

With  reference  to  prolapse  of  the  iris  as  a  compUcation 
of  the  simple  extraction  of  cataract,  my  practice  is  the  same, 
I  believe,  as  that  of  many  surgeons,  chiefly  Dr.  Knapp, 
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namely :  If  the  prolapse  is  discovered  within  a  few  hours 
after  its  occurrence,  it  is  cut  off  and  the  edges  of  the  iris 
reduced  axactly  as  after  the  operation  of  iridectomy.  If 
the  prolapse  is  not  noted  until  later,  for  example,  the  third 
or  fourth  day,  it  is  allowed  to  remain  until  the  eye  is  quiet, 
when,  if  there  is  staphylomatous  bulging,  the  protrusion 
is  abscised,  or,  in  other  words,  treated  as  is  a  staphyloma 
of  the  cornea.  In  a  few  instances  I  have  inserted  after 
this  operation  one  or  two  delicate  silk  sutures,  and  have 
been  pleased  with  the  result.  Once  I  have  seen  the  pro- 
lapse entirely  reduced  by  the  use  of  eserin,  the  iris  being 
withdrawn  into  the  anterior  chamber  and  the  pupil  becom- 
ing perfectly  circular  on  the  sixth  day  after  the  accident. 

In  the  beginning  of  this  paper  I  said:  "Evidently  no 
single  rule  of  surgical  conduct  is  applicable  to  each  case 
of  traumatic  prolapse  of  the  iris."  But,  if  an  attempt  to 
formulate  such  a  rule  should  be  made,  which,  like  all  other 
rules,  must  meet  with  exceptions,  it  would  read  somewhat 
as  follows:  Whenever  it  is  possible  to  secure  clean  re- 
moval of  the  protruding  tissue,  operative  interference  is 
indicated;  when  this  is  not  possible,  non-operative  meas- 
ures, as  in  the  instances  already  described,  are  worthy  of 
consideration  and  adoption." 

Experiments  With  X-Rays  Upon  the  Blind. 

HiLGARTNER,  H.  L.,  AND  NoRTHRUP,  E.  P.,  of  Austin, 
Texas.  (Journal  of  Eye,  Ear  and  Throat  Diseasts,  July, 
1897.) 

The  writers  give  the  results  of  experiments  with  X-rays 
upon  eleven  blind  subjects;  seven  had  no  light  perception, 
the  blindness  being  due  principally  to  affection  of  the  optic 
nerve,  and  four  had  some  light  perception.  Three  of  the 
four  having  light  perception  were  blind  from  trouble  with 
the  cornea  and  lens,  while  the  fourth  had  paralysis  of  the 
optic  nerve.  As  a  result  of  these  experiments  the  authors 
were  forced  to  conclude  that  the  X-rays  have  no  power 
whatever  of  exciting  vision,  or  even  light  perception,  in 
any  kind  of  an  eye,  diseased  or  normal- 

Two  Cases  of  "Electric-Light  Blindness." 

Hill,  Roeert,  M.  R.  C.  S.  E.,  L.  R.  C.  P.,  Surgeon  H. 
M.  S.  "Victoriy,"     (The  Lancet,  July  24, 1897.) 

Surgeon  Hill  reports  two  instances  of  this  affection. 
Both  patients  had  been  looking  at  an  electric  drill;  subse- 
quently everything  appeared  to  them  of  a  dark  gold  color : 
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several  hours  later  there  was  intense  pain,  lacrymation, 
conjunctival  congestion  and  dimness  of  vision.  After  the 
use  of  cold  compresses  and  the  instillation  of  cocain,  the 
symptoms  disappeared,  some  slight  conjunctivitis  persist- 
ing.    There  was  no  complication  of  the  cornea. 

"Ever  since  the  electric  light  has  been  in  use  workers 
at  this  trade  have  been  subject  to  attacks  of  blindness,  and 
cases  have  been  recorded  in  which  erosion  of  the  cornea 
has  followed  the  inflammation  induced.  Dark  glasses  are 
now  always  used  by  men  so  employed.  The  electric  drill 
acts  by  fusing  a  hole  through  the  steel,  and  probably  the 
intensity  of  the  light  is  greatly  increased  by  the  rays  of 
lio-ht  thrown  off  by  the  molten  metal.  The  fact  that  the 
work  is  carried  on  chiefly  in  the  daylight  hides  to  a  casual 
passer-by  the  extreme  bi^illiancy  of  the  light,  and  it  is  not 
until  the  patient  experiences  abnormal  color  sensations 
that  he  is  aware  of  anything  extraordinary. 

"The  pathology  of  this  condition  has  been  stated  to  be 
similar  to  that  of  snow-blindness,  or  desert-blindness,  and 
to  depend  on  irritation  of  the  branches  of  the  ophthalmic 
division  of  the  fifth  nerve.  In  the  cases  recorded  the  irri- 
tation would  appear  to  have  gone  on  to  absolute  paralysis 
and  the  pain  to  have  been  due  to  the  acute  congestion  at- 
tending the  nerves  in  their  action  of  regaining  their  normal 
function.  A  somewhat  analogous  train  of  circumstances 
is  found  in  the  paralysis  of  the  sensory  nerves  of  other 
parts  of  the  body  when  exposed  to  extreme  cold,  such  as 
the  ether  spray  or  frost-bite,  and  the  pain  in  these  cases 
is  often  very  great  when  the  congestion  attending  the 
'coming  to'  of  the  part  takes  place.  The  short  period 
during  which  the  severe  pain  lasted  is  also  in  favor  of  this 
analogy.  The  close  sympathy  that  exists  between  the 
second  nerve  and  the  branches  of  the  ophthalmic  division 
of  the  fifth  nerve  is  shown  in  many  common  and  well- 
known  reflexes,  such  as  lacrymation  and  sneezing  on 
sudden  exposure  of  the  eye  to  a  bright  light,  or,  conversely, 
the  dread  of  light  that  is  caused  by  any  injury  to  the  cornea. 
In  the  cases  described  we  have  a  marked  instance  of  the 
first  class  of  reflex.  A  temporary  paralysis  of  some  of  the 
optic  nerve  terminals  is  induced  by  the  exposure  to  the 
intense  light  and  heat  of  the  electric  drill,  as  shown  by  the 
subjective  color  sensations  experienced.  The  corneal  ter- 
minals reflexly  share  in  the  paralysis;  lacrymation  and 
photophobia  are    absent   because   the  nerve  terminals  are 
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paralyzed,  and  not  merely  irritated,  at  the  time.  After 
the  lapse  of  a  few  hours  a  reaction,  with  temporary  con- 
gestion, is  set  up,  as  manifested  by  the  acute  pain  and 
lacrymation,  and  probably  some  mistiness  of  vision.  The 
longer  the  exposure  to  the  bright  light  the  profounder  the 
paralysis  and  the  more  intense  and  lasting  the  reactionary 
symptoms.  The  cases  are,  in  fact,  analogous  to  snow- 
blindness,  and,  as  in  them,  the  pernicious  effects  of  the 
electric  light  are  probably  due  to  the  ultra  violet  rays  of 
the  spectrum." 

Congenital  Nystagmus. 

CoLBURN,  Joseph  Elliott,  M,  D.,  Chicago.  ( Amer. 
Jour.  Opli.,  August,  1897.) 

In  a  lengthy  paper  based  upon  observations  in  seven- 
teen cases,  the  writer  discusses  the  causes,  peculiarities 
and  treatment  of  congenital  nystagmus.  He  says:  "Per- 
sons afflicted  with  congenital  nystagmus  occurring  in  con- 
junction with  vision  which  is  normally  fair,  but  for  the 
spasm  of  the  recti  muscles,  or  which  can  by  the  aid  of 
proper  correcting  lenses  be  raised  to  fair  vision,  may  be 
greatly  improved  in  personal  appearance,  and  the  nystag- 
mus movements  lessened  or  totally  suspended  by  relieving 
the  abnormal  relation  existing  between  the  motor  muscles 
of  the  eyes  themselves,  or  between  them  and  the  soft  bony 
structures  in  which  they  are  suspended.  In  a  limited  num- 
ber of  cases  the  correction  of  the  errors  of  refraction, 
which  have  usually  been  high,  have  been  sufficient  to  do 
away  with  the  tremulous  or  oscillating  movement."  His 
conclusions  are : 

1.  Congenital  nystagmus  may  be  due  to  amblyopia  from 
any  cause,  or  from  ametropia. 

2.  Congenital  nystagmus  may  occur  in  atypic  devel- 
opment of  the  eye  and  its  appendages,  and  be  due  wholly 
or  in  part  to  the  exhaustion  or  irritation  of  the  motor  oc- 
uli  muscles  or  their  nervous  centers  in  their  attempt  to 
co-ordinate  with  the  other  acts  of  vision. 

3.  In  treating  cases  due  to  amblyopia  from  errors  of 
refraction,  the  corrrction  of  the  .errors  may  lessen  or  com- 
pletely cure  the  spasm. 

4.  Those  cases  which  are  due  to  amblyopia  from  other 
causes  than  errors  of  refraction  may  be  relieved  directly 
as  the  cause  of  the  amblyopia  can  be  removed. 

5.  The  cases  which  are  due  to  atypic  development  of 
the  eyes  or  their  appendages  may  be  relieved  so  far  as  we 
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are  able  to  properly  establish  them  in  normal  relation  to 
each  other  and  their  surroundings. 

The  remedies  of  science  in  my  hands  have  been,  first, 
carefully  correcting  errors  of  refraction  and  the  placing  of 
correcting  glasses  in  the  best  position  to  secure  the  best 
vision;  second,  training  the  eyes  to  perform  their  ranges 
of  rotation  with  the  head  fixed ;  third,  operations  upon  the 
recti  muscles  to  secure  full  abduction,  adduction  and  cen- 
tral fixation  with  eyes  at  point  of  greatest  rest. 

The  Effect  of  Kindergarten  Work  on  the  Eyesight  of  the 
Children. 

Wood,  Casey  A.,  M.  D.,  Chicago,  111.  ( ^^.  Y.  Med. 
Jour.,  July  17,  1897.) 

The  writer  gives  the  results  of  several  years  of  investi- 
gation of  the  methods  employed  by  kindergartners  in  their 
relation  to  the  eyesight  of  children.  His  observations  led 
him  to  make  the  following  suggestions  : 

1.  "Every  kindergarten  and  every  school  should  be 
provided  with  certain  well-known  and  simple  test  of  vis- 
ion, and  no  child  of  any  age  should  receive  any  instruc- 
tion who  has  not  good  eyesight. 

2.  "It  should  be  a  part  of  the  teacher's  duty  —  in  the 
public  schools  and  in  some  private  institutions  the  teacher 
is  the  only  guardian  (in  any  sense)  that  the  child  pos- 
sesses— to  note  any  defects  of  vision,  and  have  them  cor- 
rected if  possible. 

3.  "No  child  with  uncorrected  or  incorrigible  defects 
should  be  allowed  to  use  his  eyes  for  any  kind  of  close 
work  before  he  is  8  or  9  years  of  age,  lest  worse  things  be- 
fall. 

4.  "In  the  kindergarten  the  children  should  be  taught 
only  those  things  that  demand  the  minimum  employment 
of  the  accommodation  for  near  work.  Froebel's  'gifts'  are 
sufficiently  numerous  and  varied  to  enable  both  teacher 
and  children  to  pass  happy  and  profitable  hours  without 
damaging  the  precious  inheritance  of  vision,  and  without 
inflicting  defective  eyes  upon  generations  yet  unborn. 

5.  "Some  kinds  of  instruction  are,  in  their  nature,  un- 
suited  for  infants  eyes.  I  admire  the  work  and  teachings 
of  such  well-known  authorities  as  Kate  Douglas  Wiggin 
and  Nora  Archibald  Smith,  and  agree  with  them  in  many 
of  their  contentions.  For  example,  I  feel,  with  them,  that 
it  is  questionable  whether  'children  naturally  incline  to 
large  movements  in  drawing,'  and  that   'they  itstinctively 
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make  pretty  figures.'  I  would  certainly  not  allow  them  to 
engage  in  any  kind  of  drawing,  because  the  tendency  al- 
ways is,  as  with  the  grown-up  folk,  to  indulge  more  and 
more  in  elaborate  designs. 

6.  "If  one  turns  to  the  plates  in  the  back  of  Josephine 
Jarvis's  translation  of  Frederick  Froebel's  Spiel  unci  die 
Siyielgegenstande  der  Kinder,  or  to  the  elaborate  designs 
affixed  to  many  similar  text  books  on  kindergarten  study 
(Mrs.  Rowland  Hill's  Brush  Work  for  the  Kindergarten, 
for  example),  it  will  not  be  difficult  to  eliminate  those  oc- 
cupations and  studies  that  are  palpably  inimical  to  the 
eyesight  of  the  child. 

7.  "Speaking  broadly,  Froebel's  first  four  'gifts,'  and 
the  uses  to  which  they  are  ordinarily  put  in  the  kindergar- 
ten, and  the  occupations  to  which  they  may  give  rise,  are 
mostly  devoid  of  harm,  as  far  as  the  eyes  are  concerned. 
They  also  suggest  many  Mutter  and  Koselieder,  the  use  of 
which  leaves  so  little  to  be  criticised  that  I  sometimes  ask 
myself  whether  the  balls  and  blocks  and  the  accompan- 
iment of  song  and  play  kindergarten  children  might  not  be 
made  to  undergo  a  healthier  development  than  that  which 
the  more  complex  and  elaborate  occupations  subserve. 

8.  "Above  all  do  I  depreciate  certain  occupations  com- 
monly recommended  by  and  pictured  in  most  of  the  latest 
kindergarten  text  books.  These  are  perforating  cards, 
embossing,  fine  sewing,  drawing  in  all  forms  and  phases, 
most  kinds  of  paper  interlacing,  intricate  paper  cutting 
and  folding,  peas  work,  clay  modeling,  chain  making  (ex- 
cept V7hen  the  links  are  very  large) ,  bead  stringing,  etc. 
These  practices,  however  little  indulged  in,  are  almost  cer- 
tain to  damage  the  eyesight  of  kindergarten  children. 

9.  "Among  the  less  hurtful  occupations — some  of  them 
harmless — are  games  not  involving  near  work  to  any  ex- 
tent, slat  interlacing  (the  wide  slat  of  well -contrasted  col- 
ors), sand  work  (especially  if  indulged  in  as  German  chil- 
dren use  it — out  of  doors),  gardening,  that  Froebel  loved 
so  well,  building  with  large  blocks,  and  the  occasional  use 
of  simple  apparatus,  like  Pitman's  'busy  work  tiles.'  " 

My  plea,  therefore,  is  for  work  that  one  connects  with  a 
real  garden — a  genuine  child's  garden.  This  would  be 
particularly  appropriate  in  the  case  of  American  children, 
who,  living  in  our  stimulating  climate  and  in  our  stirring 
times,  need  to  have  their  physical  well-being  above  all 
considered.  Plenty  of  air  and  sunshine,  a  minimum  of  in- 
12 


y 


840  REVIEW  OF  CURRENT  OPHTHALMIC  LITERATURE. 

struction,  a  maximum  of  natural  enjoyment — these  I  would 
have  in  every  kindergarten.  The  lessons  that  children 
love  to  learn  from  real  plants  and  some  animals  and  many 
products  from  the  animal,  vegetable  and  mineral  world — 
all  these  I  would  teach  from  samples  kept  in  stock.  But 
the  use  of  the  eyes  upon  fine  work  of  any  kind,  as 
well  as  their  employment  for  more  than  a  few  minutes  du- 
ration upon  any  sort  of  near  occupation,  I  would  absolutely 
forbid.  These  sanitary  precautions  may  not  mirror  the 
letter  of  Froebel's  teachings,  but  in  my  opinion  they  reflect 
the  spirit  of  the  master." 

Scopolamin  Hydrobromate  as  a  Cycloplegic. 

MuRRELL,  T.  E.,  M.  D.,  Denver,  Col.  (Archiv.  of  Oph., 
July,  1897.) 

The  writer's  report  is  based  upon  observations  in  two 
hundred  cases  in  which  the  refraction  was  determined  un- 
der scopolamin.  He  mentions  certain  objections  to  the 
use  of  atropin  and  homatropin,  which  he  says  scopolamin 
is  free  from.  He  believes  solutions  of  this  drug  to  be 
germicidal  or  fungicidal,  since  no  evidences  of  deteriora- 
tion were  found  in  solutions  which  had  been  kept  for  more 
than  a  year.     He  concludes  with  the  following  summary: 

1.  Scopolamin  hydrobromate  is  the  most  positive  and 
prompt  cycloplegic  we  have.  2.  It  should  not  be  used  in  a 
stronger  solution  than  one -tenth  of  1  per  cent.  3.  Two 
instillations  at  most  are  all-sufficient  for  the  most  thorough 
suspension  of  the  accommodation.  4.  It  is  free,  in  this 
strength,  from  the  danger  of  increased  tension,  and  causes 
no  redness  of  the  conjunctiva  nor  engorgement  of  the  cho- 
roid, and  no  unpleasant  symptoms  other  than  those  due  to 
its  physiological  action.  5.  It  is  convenient  to  use,  reli- 
able in  its  results,  safe,  keeps  well,  and  possesses  fewer 
objections  than  any  other  known  cycloplegic.  After 
twenty  years  experience  in  the  use  of  agents  to  control  the 
accommodation  for  determining  errors  of  refraction,  two 
years'  use  of  scopolamine  hydrobromate  in  some  two  hun- 
dred cases  has  satisfied  me,  personally,  that  it  is  the  best 
agent  for  this  purpose  that  has  thus  far  been  given  us  by 
materica  medica. 

On  Romoval  of  the  Eye  and  Mules'  Operation. 

Carter,  R.  Brudenell,  F.  R.  C.  S.  E,,  London,  Eng. 
(The  Lancet,  July  31,  1897.) 

In  a  paper  which  opens  with  a  sharp  criticism  of   the 
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Ophthalmological  Society  of  the  United  Kingdom,  Mr. 
Carter  gives  his  results  with  this  operation  during  a  period 
of  twelve  years,  in  which  he  resorted  to  this  surgical  pro- 
cedure in  nearly  every  case  in  which  previously  he  would 
have  removed  the  eye;  the  exceptional  cases  were  (1)  in- 
tra-ocular  growths  of  suspected  malignancy,  (2)  cases  in 
which  sympathetic  ophthalmitis  had  commenced,  and  (3) 
a  few  instances  of  blind  and  painful  eyes  in  aged  people, 
for  whom  it  was  desired  to  avoid  the  healing  stage  of  a 
Mules'  operation  and  with  whom  appearance  was  a  second- 
ary consideration.  He  lays  stress  upon  the  necessity  for 
careful  removal  of  the  ciliary  body  and  choroid,  leaving  a 
clean,  white  sclera.  Considerable  space  is  devoted  to  ex- 
act definitions  of  "sympathetic  ophthalmitis"  and  "sym- 
pathetic irritation,"  m.eaning  the  states  first  described  by 
Donders  in  1865.  After  quoting  from  various  authors,  he 
accepts,  for  the  purpose  of  this  communication,  Swanzy's 
definition  of  sympathetic  ophthalmitis,  and,  at  least  pro- 
visionally, regards  ''the  cases  in  which  disease  other  than 
irido-cyclitis  or  irido- choroiditis  has  appeared  in  a  sound 
eye  at  an  uncertain  time  after  disease  or  injury  of  its  fel- 
low as  being  open  to  the  possibility  of  some  different  ex- 
planation. 

The  writer  enters  a  protest  against  the  use  of  "the  far- 
fetched and  nasty  metaphors,  'eviscerate'  and  'exenter- 
ate'  by  which  the  operation  of  removing  the  contents  of  the 
eyeball  has  been  described.  *  *  *  We  'empty'  the 
several  cavities  of  their  contents,  and  we  do  the  same  with 
the  sclera  " 

Having  cleared  the  ground,  he  continues:  "I  may  say 
that  I  have  performed  Mules'  operation  in  about  150  cases. 
In  consequence  of  the  accidental  loss  of  some  notes  I  am 
unable  to  state  the  precise  number;  but  this  total  is  not 
far  from  the  truth.  The  patients  have  been  of  both  sexes, 
and  of  ages  ranging  from  9  months  to  70  years.  Speaking 
generally,  I  have  been  more  than  satisfied  with  the  results, 
one  loses  sight,  of  course,  of  the  majjority  of  hospital  pa- 
tients; but  many  of  my  private  patients,  after  several 
years,  are  still  wearing  artificial  eyes  with  perfect  comfort 
and  with  natural  appearance.  There  is  no  irksome  pres- 
sure from  the  edges  of  the  artificial  eye,  no  hollow  be- 
tween the  upper  lid  and  the  margin  of  the  orbit,  and  no 
cavity  in  which  secretion  accummulates.  There  is  free 
mobility  of  the  artificial  eye  in  all  directions — somewhat 
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less  of  course,  than  that  of  the  natural  eye,  but  sufficient 
to  preserve  the  correct  relative  position  in  ordinary  use. 
I  have  lately  seen  three  patients  who  were  respectively 
operated  upon  in  the  years  1886,  1887  and  1888 ;  and  to  all 
of  them,  as  well  as  to  more  recent  cases,  the  foregoing  de- 
scription will  apply.  In  my  early  operations,  for  want  of 
experience  with  regard  to  certain  details,  such  as  the  best 
size  of  ball,  or  the  best  material  for  sutures  and  the  best 
way  of  inserting  them,  I  frequently  failed  to  obtain  com- 
plete union;  and,  with  an  exception  to  be  presently  men- 
tioned, incomplete  union  always  involved  the  ultimate 
escape  of  the  ball.  Even  if  the  original  opening  were  a 
mere  pinhole  it  underwent  dilatation,  as  the  ball  was 
pressed  against  it  from  within  by  the  external  ocular  mus- 
cles, the  effect  sometimes  reminding  me  of  the  dilatation 
of  the  OS  uteri  by  the  fetal  membranes.  The  consequent 
enlargement  of  the  opening  was  often  very  slow,  and  was 
always  painless  until  the  diameter  was  nearly  equal  to  that 
of  the  ball.  It  then  became  painful  by  reason  of  the 
greater  force  which  the  muscles  were  able  to  exert;  and  it 
has  been  my  practice  in  such  cases  slightly  to  incise  the 
margins  of  the  opening  and  to  let  the  ball  come  out.     *     * 

*  *  Even  if  the  ball  escapes,  whether  immediately  or 
after  a  time,  the  condition  of  the  patient  is  infinitely  better 
and  more  comfortable  than  after  removal  of  the  eye.  The 
stump  formed  by  the  collapsed  sclera  is  not  so  good  as  that 
formed  by  the  sclera  with  a  contained  ball,  but  it  is  in 
every  respect  far  better  than  that  formed  merely  by  the 
collapsed  muscles.  The  next  best  thing  to  the  ball  stay- 
ing in,  is  its  coming  out,  and,  except  in  one  case,  I  have 
never  seen  any  collection  of  fluid  in  the  scleral  cavity, 
either  when  the  ball  was  exposed  or  after  it  had  escaped. 
I  have  never  seen  a  single  instance  of  "sympathetic  irri- 
tation" subsequent  to  the  operation,  nor  a  single  instance 
of  "sympathetic  ophthalmitis"  in  the  sense  of  the  defini- 
tion above  laid  down ;  but  I  have  seen  four  cases  in  which 
the  previously  sound  eye  has  subsequently  suffered  from 
serious  disease."  After  describing  these  four  cases  with 
some  minuteness,  Mr.  Carter  concludes  his  paper  as  fol- 
lows: 

"It  will  be  seen  from  the  foregoing  narrative  that  I  have 
met  four  cases  in  which,  after  the  performance  of  Mules' 
operation,  the  remaining  eye  has  been  attacked  by  serious 
disease.     It  is  remarkble  that  the  four  cases  were  totally 
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unlike  in  there  origin  and  nature,  and  that  the  diseases 
attacking  the  second  eye  were  also  totally  unlike,  It  is  re- 
markable that  neither  the  ordinary  phenomena  of  sympa- 
thetic irritation  nor  the  ordinary  phenomena  of  sympa- 
thetic ophthalmitis  were  exhibited  in  any  one  of  them,  and 
that  in  none  of  them  was  there  any  tenderness  of  the 
Mules  stump.  In  most  cases  of  supposed  sympathy  occur- 
ring after  the  lapse  of  years  it  has  been  recorded  that  the 
eye  by  which  the  sympathy  was  excited  had  become  ten- 
der or  painful  shortly  before  the  sympathetic  outbreak.  I 
am  strongly  of  the  opinion  that  if  in  my  cases  the  eyes  on 
which  Mules'  operations  were  performed  had  been  re- 
moved instead,  the  subsequent  occurrences  would  have 
been  precisely  the  same,  except  that  no  idea  of  sympathy 
would  have  been  suggested.  Moreover,  it  must  be  re- 
membered that  sympathetic  ophthalmitis  of  the  ordinary 
type  is  by  no  means  unknown  after  removal  of  the  eye. 
Many  cases  of  the  kind  have  been  recorded,  and  one  of 
the  most  recent  of  them  may  be  found  in  the  Annalcsd' Ocu- 
Usfique  for  the  present  year.  The  question  raised  by  Mr. 
Cross  is  one  which  deserves  all  the  observation  and  all  the 
acumen  which  can  be  brought  to  bear  upon  it.  On  one 
hand,  the  superiority  of  excision  of  a  joint  over  the  ampu- 
tation of  a  Hmb,  and,  on  the  other  hand,  even  this  enorm- 
ous advantage  must  not  be  conceded  to  patients  if  it  beat- 
tended  by  any  measurable  risk  of  destructive  changes  in 
the  eye  which  remains  sound.  My  personal  experience  in- 
duces me  to  believe,  with  some  confidence,  that  the  risk  is 
purely  imaginary,  or,  at  least,  that  it  has  no  better  found- 
ation than  the  occurrence  of  a  certain  number  of  coinci- 
dences.'' 

A  Method  of  Obviating  Recurrence  After  the  Operation  for 
Symblepharon. 

ScoTT,  Kenneth,  F.  R.  C.  S.,  Edin.,  Cairo,  Egypt. 
(  The  Lancet,  July  31,  1897.) 

The  case  described  was  one  in  which  the  upper  eyelid 
and  the  cornea  had  become  firmly  adherent.  After  a  dis- 
section sufficient  to  separate  these  parts,  the  upper  eyelid 
was  everted  and  its  ciliary  margin  fastened  to  the  eyebrow 
by  fine  silver  wire  sutures.  The  eye  was  then  treated  as 
a  case  of  extensive  corneal  adhesion  by  atropin  and  dress- 
ing of  vaselin  with  sprinkling  of  dermatol.  By  means  of 
the  use  of  fluorescin  the  healing  of  the  denuded  cornea 
was  carefully  guaged  and  when  the  process  was  complete 
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after  the  lapse  of  four  days,  the  retaining  sutures  were  re- 
moved and  the  eyelid  allowed  to  resume  its  normal  posi- 
tion.    The  result  was  satisfactory. 

An  Operation  for  Trichiasis  Due  to  Cicatricial  Entropion. 

Maher,  W.  Odillo,  M.  D.,  Sidney,  N.  S.  W.  (Archiv. 
of  Oph.,  July,  1897.) 

The  writer  describes  an  operation  which  he  has  found 
most  satisfactory  in  cases  of  trichiasis  and  districhiasis 
due  to  cicatricial  entropion,  as  follows: 

"  Standing  behind  the  patient,  who  is  anesthetized,  I 
evert  the  lid,  and  make  a  puncture  with  a  Beers  knife 
through  the  tarsal  cartilage,  at  the  outer  canthus  if  oper- 
ating on  the  right  lid,  and  at  the  inner  canthus  if  opera- 
ting on  the  left,  and  divide  the  cartilage  and  all  structures 
of  the  lid  to  the  skin  from  end  to  end,  parallel  with  and 
about  two  and  one-half  millimeters  from  its  free  edge,  with 
a  straight,  blunt-pointed  scissors,  by  passing  one  blade 
through  the  puncture,  and  subcutaneously  along  the 
length  of  the  cartilage.  The  lower  lip  is  now  clamped  with  a 
Snellen  entropion  clamp  to  prevent  hemorrhage,  and  a 
flap  of  mucous  membrane  the  length  of  the  incision  in  the 
cartilage,  and  from  two  or  three  millimeters  broad,  is 
marked  out  by  two  or  three  parallel  cuts  with  a  Beers 
knife,  and  removed  by  a  few  snips  of  the  scissors.  The 
mucous  membrane  flap  is  then  laid  en  the  tip  of  the  fore- 
finger of  the  left  hand,  and  any  sub -mucous  tissue  snipped 
off  with  scissors.  Three  silk  sutures,  two  single  and  one 
double,  with  knots  about  two  centimeters  from  the  ends, 
are  used.  The  single  sutures  are  passed  through  the  ends 
of  the  flap  from  its  mucous  surface,  and  then  through  the 
ends  of  the  cut  in  the  cartilage,  coming  out  on  the  cutan- 
eous surface  of  the  lid  near  the  canthi  and  a  few  millime- 
meters  from  its  free  edge.  The  double  suture  is  now 
passed  through  the  middle  of  the  flap  from  its  mucous  sur- 
face and  through  the  middle  of  the  cut  in  the  cartilage, 
coming  out  on  the  cutaneous  surface  of  the  lid  midway  be- 
tween the  canthi  and  a  few  millimeters  from  its  free  edge. 
By  drawing  on  these  sutures,  the  knots  pull  the  flap  of 
mucous  membrane  well  in  between  the  cut  edges  of  the 
cartilage.  An  assistant  now  applies  with  his  finger  a  lit- 
tle traction  on  the  skin  of  the  lid,  so  as  to  cause  the  edge 
of  the  lid  to  evert  and  the  wound  in  the  cartilage  to  gape. 
The  sutures  are  then  tied.  Either  the  two  single  or  end 
sutures  are  tied  together  across  the  lid  parallel  with  its  free 
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edge,  and  between  the  two  threads  of  the  double  suture, 
which  are  tied  over  them,  or  the  single  end  sutures  may 
each  be  tied  to  a  thread  of  the  double  central  suture.  I 
consider  the  latter  the  better  way  of  tying  the  sutures,  as 
the  former  sometimes  causes  the  middle  edge  of  the  lid  to 
evert  a  little  too  much.  The  edges  of  the  wound  in  the 
lip,  which  causes  very  little  inconvenience,  are  brought 
together  with  sutures,  and  it  heals  by  first  intention.  The 
eyelids  are  dressed  with  an  antiseptic  dressing  smeared 
with  iodoform  ointment,  and  left  undisturbed  for  thirty- 
six  hours,  when  the  sutures  are  removed.  The  object  of 
having  the  knots  a  couple  of  oentimeters  from  the  ends  of 
the  sutures  is  to  facilitate  their  removal.  The  eyes  are 
kept  bandaged  for  a  few  days,  so  as  to  prevent  any  dis- 
turbance of  the  flap,  inhicJi  fakes  readihj. 

"This  operation  was  first  performed  by  me  in  April, 
1896,  and  during  the  following  twelve  months  I  operated 
upon  sixty-one  cases.  In  two  cases  only,  the  operation 
was  a  partial  failure,  as  a  few  hairs  on  the  outer  canthi 
were  touching  the  globe  some  weeks  after  the  operation. 
The  cause  of  the  these  two  partial  failures  was  that  the 
cartilage  had  not  been  divided  up  to  the  outer  canthi.  All 
the  others  were  highly  satisfactory,  and  some  I  have  seen 
nine  months  after  the  operation.  A  special  feature  about 
this  operation  is  that  no  tissue  is  removed  from  the  lid,  but 
tissue  added  to  replace  cartilaginous  tissue  at  that  part 
where  it  has  undergone  absorption.  It  produces  no  dis- 
figurement, and  the  results  are  most  satisfactory.  The 
effect  of  the  operation  can  be  enhanced  by  a  subcutaneous 
division  of  the  outer  canthus." 


ABSTRACTS  FROM  CURRENT  XEURO- OPHTHALMIC 
LITERATURE, 

By  Wendell  Reber,  M.D. 

philadelphla.,  pa. 

More  About  Exophthalmic  Goitre. 

EULENBERG,  in  the  secticn  on  Neurology  of  the  15th  Med- 
ical Congress  at  Berlin,  June  9-12,  1897,  (  Jlonafscltriff  f. 
P!<ric]iiatrie  und  Xeurologie,  August,  1897),  in  speaking  of 
the  etiology  of  exophthalmic  goitre,  remarked  that  there 
are  now  three  theories  as  to  its  origin,  the  hematogenous, 
neurogenous,  and  thyreogenous;  that  although  goitre,  ex- 
ophthalmus,  and  rapid  heart  are  put  down  as  the  cardinal 
symptoms,  there  are  others,  such  as  Graefe's,  Stelwag's, 
and  Moebius'  signs,  nystagmus,  and  absence  of  electrical 
reaction  that  must  be  reckoned  with.  L^nfortunately  there 
is  no  sign  or  symptom  pathognomonic  of  this  disorder. 

It  was  Basedow  who  first  referred  this  symptom  complex 
to  alterations  in  the  composition  of  the  blood,  a  theory 
that  for  many  years  held  full  sway.  The  neurogenous 
theory  seeks  origin  for  this  disorder  in  derangements  of 
of  the  sympathetic  nerve,  the  vagus,  or  other  por- 
tions of  the  central  nervous  system.  The  thyreogenous 
theory  is  of  recent  birth,  traceable  perhaps  to  Gauthier, 
who  drew  attention  to  the  disturbance  in  the  chemistry  of 
the  thyroid  gland.  Moebius  pronounces  it  an  intoxicaton 
and  pictures  the  contrast  between  exophthalmic  goitre 
and  myxedema,  observing,  at  the  same  time,  that  this  con- 
trast,does  not  always  obtain.  All  things  considered,  one 
is  justified  in  assuming  both  qualitative  and  quantative 
alterations  in  glandular  activity,  in  which  perhaps  the 
blood  elements  participate. 

All  these  theories  l^ave  influenced  treatment  more  or 
less.  Antianemics  and  reconsiructives  are  indicated  by 
the  hemategenous  theory.  Electrotherapy  and  psycho- 
therapy are  indulged  in  by  the  advocates  of  the  neuroge- 
nous theory,  while  organotherapy  is  the  hope  of  the  third 
school.  This  latter  method  is  lightly  valued  by  Eu- 
lenberg.  Surgeons  extol  thyroidectomy,  a  measure  which 
E.  thinks  ought  to  be  reserved  for  desperate  cases,  which 
assertion  he  emphasizes  by  adducing  the  history  of  a  17- 
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year-old  ^irl  who  died  three  days  after  extirpation  of  the 
gland. 

In  the  discussion  which  followed  Eulenberg's  paper, 
Matthes,  of  Jena,  stated  that  he  had  noted  arrest  of  the 
hyperactivity  in  tissue  change  after  operation  on  the  thy- 
roid; also  that,  in  occasional  cases,  the  body  weight  in- 
creased, although  he  was  not  sure  that  there  was  not  slight 
increase  of  body  weight  after  nearly  every  thyroidectomy. 
In  one  case  under  his  observation,  complete  arrest  of  the 
excretion  of  albumin  followed  feeding  of  the  patient  with 
her  own  thyroid  which  had  been  removed  the  day  before. 
Magnus-Levy  agreed  in  the  main  with  Matthes.  Fr. 
Mueller  directed  attention  to  the  fact  that  enlargement  of 
the  cervical  glands  occurred  in  75  per  cent,  of  all  cases. 
As  to  metabolism,  hyperactivity  of  the  oxidation  processes 
was  the  primary,  and  change  in  the  albumins  the  secondary 
result. 

Cortical    or  Soul  Blindness. 
LuNZ,  M.  D.  ( jVeuroIogischcs    CeiitraWlatt,  August  15, 
1897) ,  presented  two  instances  of  this  disorder  at  the  March 
meeting  of  the  Moscow  Neuro -pathologic  Society. 

The  first  case  occurred  in  a  55-year-old  man,  who,  after 
two  apoplectic  strokes,  developed  slight  paresis  of  the  left 
extremities  and  total  blindness,  notwithstanding  which  the 
pupillary  reactions,  eye  grounds  and  eye  movements  were 
all  normal.  Mentality  was  poor.  Articles  were  recog- 
nized only  by  their  taste,  while  the  hearing  and  touch 
sense  conveyed  indefinite  impressions,  e.  g.,  the  patient 
called  a  watch-chain  a  watch,  and  all  he  could  say  about 
a  steel  pen  was  that  "it  stuck."  Terminal  dementia  char- 
acterized the  closing  phases  of  the  disease.  The  necropsy 
showed  marked  arterio- sclerosis  at  the  basis  cranii,  es- 
pecially the  posterior  cerebral  artery.-  Yellow  softening 
of  the  inner  two-thirds  of  the  occipital  lobes  was  found,  as 
also  small  spots  of  yellow  degeneration  at  the  point  of  the 
left  occipital  lobe. 

In  the  second  case,  a  36-year-old  man,  syphilis  had 
been  contracted  twenty  years  before,  although  there  had 
been  no  particular  subsequent  trouble.  After  a  headache 
of  several  days  duration,  there  ensued  vertiginous  attacks, 
with  slight  paresis  of  the  right  extremities.  Then  followed 
partial,  and  later  complete  blindess,  although  no  abnor- 
mality in  the  pupillary  conditions,  the  eye  ground,  or  the 
ocular   muscles   could   be   shown.     Mentality   was    good. 
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Some  improvement  in  vision  was  secured  by  vigorous  anti- 
sypilitic  treatment,  following  which  left  hemianopsia  and 
contracted  field  on  the  right  were  found.  The  vision  equalled 
3/10,  and  reading  and  writing  became  possible.  Although 
colors  could  be  differentiated  by  matching,  they  could  not 
be  named.  Small  articles  were  properly  named,  but, 
strangely  enough,  his  best  acquaintances  were  not  recog- 
nized by  photograph,  while  their  voices  immediately  called 
forth  recognition.  The  optical  memories  of  the  streets, 
places,  and  buildings  of  Moscow  (his  native  city),  were 
completely  obliterated.  The  memory  pictures  of  the  other 
special  organs  were  intact,  and  his  powers  of  mental  cal- 
culation were  astonishing. 

The  two  cases  are  strikingly  similar  in  their  apoplectic 
origin  and  in  the  consequent  total  cortical  blindness,  the 
typical  features  of  which   were   obscured  in  the  first  case 
by  the  dementia. 
On  the  Diagnosis  of  Paralysis  of  the  Cervical  Sympathetic. 

Pick  and  FrnKDHhf  Cenfralblaft  far  XervenJieUk-unde  unci 
PsijcJiiatrie,  April  20,  1897),  studied  this  phenomenon  in  a 
31-year-old  woman,  who  presented  the  symptoms  of  prob- 
able mediastinal  tumor,  to-wit:  Thoracic  pains,  dyspnea, 
moist  skin  over  the  right  thorax,  and  a  rough,  hard  prom- 
inence the  size  of  a  walnut  near  the  insertion  of  the  fifth 
and  sixth  ribs,  all  of  which  signs  were  associated  with  a 
cyanotic  condition  of  the  face  and  tremendous  dilatation 
of  the  superficial  veins  of  the  whole  anterior  aspect  of  the 
trunk.  The  eye  symptoms  were  as  follows:  Left  pupil  8 
mm.  in  diameter,  right  pupil  5  to  6  mm.  Left  palpebral 
fissure  wider  than  the  right,  and  left  globe  much  more  prom- 
inent. The  left  seemed  to  be  the  pathologic  side,  and  as 
there  was  present  an  enlarged  cervical  gland  in  the 
left  supra-clavicular  fossa,  the  diagnosis  of  irritation 
of  the  left  sympathic  was  made  tentatively.  In  time 
the  clinical  picture  became  even  clearer  apparently,  and 
yet  it  was  found  later  on  that  both  pupils  responded 
promptly  to  light,  a  fact  difficult  to  reconcile  with  the  diag- 
nosis of  an  irritative  lesion.  After  much  further  study  of 
the  case,  the  authors  concluded  that  they  had  to  do  with  a 
right  cervical  sympathetic  paralysis,  secondary  to  an  intra- 
thoracic neoplasm,  which  diagnosis  was  confirmed  at  the 
autopsy  when  the  left  sympathetic  nerve  was  found  intact, 
while  at  the  site  of  the  right  inferior  cervical  ganglion  was 
situated  a  neoplasm  extending  from  the  upper  border  of 
the  root  of  the  seventh  cervical  to  the  root  of  the  fourth 
dorsal  nerve,  that  had  destroyed  the  sympathetic  nerve 
throughout  this  distance.  The  case  illustrates  the  diffi- 
culty in  deciding  between  sympathetic  paralysis  and  irri- 
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tation  of  the  sympathetic  nerve.  The  passive  congestion 
induced  by  pressure  on  the  vena  cava  gave  rise  to  consid- 
erable exophthalmus,  especially  on  the  left  side. 
On  Asthenic  Ophthalnrioplegia. 
Karplus,  J.  p.,  M.  D.,  (  Xeurologishces  Centralhlatt,  June 
15,  1897),  conducted  in  Kraft-Ebings  clinic,  a  study  of  a 
rather  unusual  disorder. 

The  case  history  is  as  follows :  A  young  woman,  aged 
24,  developed  in  her  fifth  year  sUght  right  ptosis,  followed 
soon  after  by  a  similar  more  marked  condition  of  the 
left  upper  eyelid.  After  a  year's  duration,  the  palsy  dis- 
appeared on  both  sides,  from  which  time  on  there  were 
occasional  relapses  of  the  trouble,  accompanied  sometimes 
with  double  vision.  In  September,  1894,  however,  ptosis 
reappeared  and  endured  for  a  month,  when  there  was 
added  to  it  paresthesia,  functional  weakness  of  the  ex- 
tremities, external  ophthalmoplegia,  and  partial  arrest  of 
function  of  the  frontal  and  oculo -facial  nerves.  The  en- 
docular  muscles  and  the  lower  facial  muscles  were  not  in- 
volved, while  the  muscle  of  mastication  showed  slight 
weakening.  Two  months  later  the  extremities  had  re- 
gained their  power,  and  by  April,  1895,  the  ptosis  had 
vanished  and  the  ocular  palsies  were  much  better,  although 
the  muscles  were  easily  exhausted.  By  June,  1896,  the 
palsies,  now  almost  completely  gone,  would  reappear  when- 
ever the  patient  was  physically  fatigued,  and  she  was 
much  more  conscious  of  them  evenings  than  mornings.  In 
the  fall  of  1896  ptosis  could  no  longer  be  shown.  There 
still  persisted  a  paresis  of  the  abductors  and  elevators. 

The  condition  described  is  not  to  be  confounded  with 
the  hitherto  well-known  ocular  palsies,but  falls  naturally 
into  that  group  of  cases  first  described  by  Erb,  and  later 
by  Struempel,  who  called  it  asthenic  bulbar  paralysis.  As 
parallel  symptoms  between  the  affection  just  mentioned 
and  his  own  case,  Karplus  notes  the  sudden  exhaustion, 
the  evening  increase  of  the  symptoms,  the  long  drawn 
out  nature  of  the  affection,  the  subsequent  recovery, 
the  absence  of  whatsoever  sensory  disturbances,  and  the 
participation  of  the  extremities  in  the  symptom  picture. 
The  author  refers  to  a  series  of  cases  in  the  literature  that 
present  symptoms  of  both  asthenic  bulbar  paralysis  and 
ordinary  ophthalmoplegia,  such  as  those  described  by  Erb, 
Eisenlohr,  and  Goldflam.  Camuset,  also,  referred  in  1876 
to  a  symptom  complex  that  approaches  closely  to  the 
above,  and  some  cases  detailed  byMauthner  and  vonKunn 
probably  belong  in  this  category.  Karplus  further  believes 
that  certain  symptoms  of  asthenic  bulbar  paralysis  (espec- 
ially the  exhaustion),  may  complicate  the  other  forms  of 
ophthalmoplegia,  as,  for  instance,  in  Kalische^'s  case. 
However,  notwithstanding  all  the  likenesses  that  have 
been  noted,  Karplus  feels  that  there  is  a  distinct  individ- 
uality about  the  malady  he  describes. 


NOTES  AND  ANNOUNCEMENTS. 


The  Ophthalmological  Congi-ess  met  in  Heidelberg  this  year  on  the 
5-7  of  August. 


An  epidemic  of  gi-anular  ophthahnia  is  reported  among  the  school 
children  of  Hamburg. 


Dr.  Hugo  Wintersteiner  has  been  accepted  at  the  Universitj-  of. 
Vienna  as  Docent  in  Ophthalmology. 

•  ♦  » 

The  Prince  of  Wales  has  been  elected  an  Honorary  Fellow  of  the 
Royal  College  of  Phj-sicians  (England). 


Japan  proposes  to  equip  two  vessels  of  about  2,000  tons  each,  to 
be  used  at  sea  as  marine  hospitals  for  injured  and  sick  sailors. 


By  the  will  of  Mrs-   Nathaniel  Thayer,  of  Worcester,   Mass.,  the 
Eye  and  Ear  Infirmary  of  Boston  receives  a  bequest  of  ^10,000. 


Dr.  M.  Gibson  Porter,  a  graduate  of  the  University  of  Maryland, 
has  been  elected  for  the  second  time  mavor  of  Lonaconing,  Mary- 
laud. 


Dr.  Silex,  first  assistant  andprivat-docent  in  Schweigger's  Clinic  at 
Berlin,  has  been  appointed  extraordinary  professor  at  the  same 
place. 


Gustav  Braun,  professor  of  ophthalmology  at  Moskow,  died  April 
17.  1897.  after  thirty-three  years  active  service  in  the  University  Eye 
Hospital. 


Prof.  Th.  Englemann,  of  Utrecht,  has  been  called  to,  and  accepted 
the  Professorship  of  Physiology  at  Berlin,  made  vacant  by  the  death 
of  duBois-Ravmond. 


Mondheuk.  the  sculptor,  has  just  received  an  order  for  the  bust 
of  the  late  Dr.  E.  Williams,  who  was  the  founder  of  the  Ophthalmic 
Institute  of  Cincinnati. 


Holmgren,  Professor  of  Physiology  at  the  Universitj-  of  Upsala, 
(Sweden,)  who  did  so  much  for  ophthalmology  in  his  studies  of  color 
vision  and  retinal  sensation,  has  i"ecently  died  at  the  age  of  66. 


The  memory  of  Henry  Willard  Williams,  of  Boston,  who  died  re- 
cecently,  has  been  honored  by  a  worthy  obituary  notice  just  pub- 
lished in  Zehender's  Monatsblatter  fiir  Augenheilkunde,  June,  1897. 


Dr.  T.  B.  Schneidemau  has  been  elected  Professor  of  Diseases  of 
the  Eye  in  the  Philadelphia  Polyclinic  and  School  for  post-graduates 
in  medicine.  This  is  a  recognition  as  fitly  bestowed  as  it  is  wellde- 
ser^'ed. 


Among  the  Philadelphia  ojihthalmologists  who  visited  Europe  this 
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summer  on  pleasm-e  or  knowledge  bent,  we  note  Dr.  S.  D.  Risley, 
Dr.  George  de  Schweinitz,  Dr.  M.  W.  Zimmerman  and  Dr.  William 
F.  Sweet. 


The  New  York  City  Board  of  Education  are  to  determine  what 
color  is  best  for  school  room  walls.  A  commission  of  ophthalmolo- 
gists is  to  be  selected  to  decide  on  the  matter.  The  idea  originated  in 
France. 


A  New  Jersey  doctor — and  he  ought  to  know— claims  that  the 
mosquito  will  avoid  anyone  who  annoints  himself  thoroughly  with  a 
lotion  of  one  part  of  oil  of  sassafras  to  five  of  alcohol.  But  the  bath 
must  be  taken  frequently. 


Trachoma  has  become  of  such  frequency  in  West  Prassia  that  it 
has  been  decided  to  establish  a  policlinic  in  Danzig  for  its  study  and 
treatment.  Prof.  Greef,  of  Berlin,  is  to  be  placed  in  charge,  and 
will  give  courses  on  trachoma  to  all  physicians  in  the  neighborhood. 


St.  Marks'  Ophthalmic  Hospital  and  the  National  Eye  and  Ear 
Infirmary,  in  Dul)lin,  have  been  recently  amalgamated  by  act  of 
parliament,  and  called  the  Royal  Dublin  Eye  and  Ear  Hospital,  Dub- 
lin. A  new  building,  modern  in  every  requirement,  with  120  beds 
will  be  erected. 


A.  Wassermann,  in  Berliner  Klinisclie  Wochenschrift,  Aug.  9,  '97, 
describes  a  new  culture  medium  for  the  gonococcus,  using  a  mixture 
of  pig's  serum,  casein,  soda  phosphate  and  nutrose,  which  can  be 
prepared  and  used  by  ordinary  means,  much  to  the  advantage  of  the 
general  practitioner. 


Pvikalof  [Vratcli,  No.  27,  1897,)  treats  gonorrheal  conjunctivitis  by 
powdered  calomel,  first  cleansing  the  lids  as  well  as  possible  by  a 
boric  acid  (2  per  cent,  solution)  and  subsequent  drying  by  cotton  or 
gauze.  He  sometimes  stops  the  disease  by  one  application,  and  sel- 
dom does  it  pass  beyond  a  week's  treatment. 


China  is  the  home  of  myopia.  The  peculiar  character  of  ij]ie  used 
and  the  traditional  method  of  study  adopted  by  old  and  young  since 
the  time  of  Confucius,  have  com))ined  to  require  a  close  scrutiny  of 
the  printed  (written)  page,  and  to  encourage  the  constant  and  ex- 
aggerated use  of  accommodation  at  the  near  point  through  genera- 
tions. 


An  interesting  discussion  of  educators  wasrecently  reported  in  the 
Berliner  KUnische  Wochenschrift,  in  which  both  laymen  and  physi- 
cians took  part.  It  was  resolved  that  every  school  committee  should 
have  as  a  member  at  least  one  medical  man  and  that  all  questions  of 
school  hygiene,  such  as  size  of  room,  amount  of  space ^nd  light, 
number  of  working  hours,  as  well  as  the  character  of  the  work  itself 
(presumably  to  its  relation  to  the  eye)  should  be  subniitted  to  his 
judgment  as  a  scientific  problem  before  a  final  decision  could  be 
reached. 


At  the  April  29th,  '97  meeting  of  the  ^ledical  and  Chirurgical  So- 
ciety of  the  state  of  Maryland,  Dr.  Harry  Friedenwaldreadan  inter- 
esting historical  sketch  of  ophthalmology  and  otology  in  Maryland. 
He  said  that  as  early  as  1805  licenses  for  oculists  were  issued  in  Bal- 
timore. The  earliesl  oculist  was  Dr.  Pierce  Chatard,  from  France, 
who  was  a  prolific  writer  on  the  eye.  Others  were  Drs.  Wm.  Gib- 
son, George  Frick,  D.   Cahen,  Jameson  and  Harper.     Dr.   Frick's 
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book  was  the  first  to  appear  in  English  in  Baltimore  and  the  third  in 
the  English  language. 


After  a  two  months  absence  from  Philadelphia,  Dr.  George  M. 
Gould  returned  to  his  work,  fresh  with  the  breezes  of  the  Pacific. 
During  his  absence,  the  doctor  spent  four  weeks  at  his  svimmerhome 
at  Westfield,  X.  Y.,  leaving  there  the  middle  of  August  for  the  meet- 
ing of  the  Association  for  the  Advancement  of  Science  at  Toronto, 
from  which  point  he  journej^ed  to  the  meeting  of  the  British  Med- 
ical Association  at  Montreal.  After  the  Montreal  meeting,  in  com- 
pany with  several  of  the  visiting  British  delegates,  he  proceeded  via 
the  'Canadian  Pacific  across  the  continent  to  Vancouver,  returning  to 
Philadelphia  October  1. 


It  has  finally  leaked  out  why  her  Gracious  Majestj'  Queen  Vic- 
toria was  obliged  to  send  across  the  channel  for  an  eye  doctor.  The 
London  consmting  ophthalmologists  are  so  busy  that  they  are  daily 
obliged  to  turn  away  patients  of  the  highest  social  and  financial 
status,  and  probably,  therefore,  the  expense  of  time  and  money  in- 
curred by  the  trip  to  Windsor  could  not  be  made  worth  their  while. 
This  seems  to  contradict  the  expressions  of  alarm  over  the  '"  dispen- 
sary abuse  "  so  frequently  found  in  the  British  medical  press,  but 
as  a  story  grows  bj^  the  telling  of,  I  give  this  onlj-  for  what  it  is 
worth,  and  refuse  responsibility  for  its  authoritj". 


The  twenty-third  annual  meeting  of  the  Mississippi  Valley  Med- 
ical Association  Avas  held  in  Louisville,  Ky.,  on  October  5,  6,  7  and 
8,  18!)7.  Among  other  papers,  those  of  special  interest  to  the  Ax- 
XALS  were: 

S.  C.  Ayers,  Cincinnati — Further  Observations  in  the  Use  of  Hj'- 
di'Ogen  Dioxide  in  the  Treatment  of  Blepharitis  Marginalis. 

J.  O.  Stillson,  Indianapolis — Retro-bulbar  Optic  Neuritis. 

K.  K.  Wheelock,  Fort  Wayne — Plastic  Operation  for  Repairing 
Inter-palpebral  Space. 

C.  Barck,  St.  Louis — Avulsio  Oculi  with  Presentation  of  Spec- 
imen. 

Phillip  Zenner,  Cincinnati — Tobacco  Neurosis. 

James  Moore  Ball,  St.  Louis — Report  of  Some  Cases  of  Ophthal- 
mic Surgery. 

W.  H.  Wilder,  Chicago — The  Causes  and  Treatment  of  Phlycten- 
ular Keratitis. 

J.  Ellis  Jennings,  St.  Loiiis— An  Improved  Skiascope  to  Facilitate 
the  Shadow  Test  in  Estimating  the  Errors  of  Refraction. 


Wochenschrift  fiir  Thcrapie nnd  Hygiene  dcs  Auges  (journal,  weekly, 
for  therapy  and  hygiene  of  the  eye)  is  the  name  of  a  new  publica- 
tion begun  October  1,  1897,  under  the  editorship  of  Dr.  Wolifberg, 
in  Breslau.  It  promises  to  be  of  a  substantially  practical  nature, 
and,  as  the  editor  says,  its  aim  will  be  to  fill  the  gap  between  the 
special  publications  dealing  with  theoretical  problems,  and  the  gen- 
eral medical  literature,  wnere  so  much  of  value  escapes  the  spec- 
ialist. 

The  subjects  treated  will  be  classified  as  follows: 

(a)  Epidemiologic    and   Bacteriology— Trachoma,  Ophthalmia  ne- 
onatorum. 

(b)  School  Hygiene. 

(a)  Occupation  diseases  and  injuries. 

(d)  Hereditv 

(e)  Blind  Asylum  Work. 

Many  other  subjects  will  be  regularly  and  exhaustively  handled. 

The  subscription  price  is  1.50  M.  quarterly.  (The  foreign  price  is 
not  given).  The  publishers  are  Preuss  and  Jiinger,  Schmiede- 
briicke,  No,  29a,  Breslau. 


BOOK  NOTICES. 

Atlas  of  Ophthalmoscopy. 

Haab,   O.,  Zuricli.     {Atlas  uud  Griimlriss  der  Ophthahiioscmpie  und 
Ophlhalmoscopischen  iJiagnostik.)     Lehmann's  Medicin.     Handat- 
lanten,  Band  VII.     J.  F.  Bergmann,  Miinchen,  1897. 
The  second  edition  of  Haab's  Ophthalmoscopic  Atlas  has  been 
enlarged  by  15  pages  of  text  and  15  more  plates.     The  most  note- 
worthy addition  is    anatomic    plates    by  Sehwerrer;   a  plate  giving 
relative  sizes  of  the  pupil  is  also  added.     This  octavo  volume  of  80 
pages  text  and  80  plates  is  one  of  the  best  additions  to  ophthalmic 
text  books  that  has  come  out  within  the  decade.     Its  price  is  10 
marks  ($2.50) ,  which  places  it  within  the  reach  of  students.     The 
colored  plates  are  artistically  and  technically  excellent,  and  embrace 
the  whole  field  neai'lj"  as  well  as  the  larger  and  more  expensive  works 
of  Liebreich,  Jaeger  and  Oeller.  H.  V.  W. 

The   Structure    and    Ophthalmoscopic   Appearances    of  the 

Choroid. 

Greeff,  R.  {Der  Bau  und  das  ophthahnoscopische  Aiissehen  der 
Choroidea.)  Augenaertzliche  Unterriehts  Tafeln,  edited  by  Prof. 
H.  Magnus.     J.  V.  Kerns,  Breslau,  1897. 

These  plates  are  especially  valuable  for  teaching  purposes.  The 
text  accompanying  is  of  such  a  nature  that  lecturers  may  be  afforded 
valuable  facts  which,  if  necessary,  may  be  further  added  to.  This 
monograph  contains  a  large  chart  of  a  choroidal  section  diagrama- 
tized,  and  three  typical  forms  of  choroid,  which  he  characterizes: 
1.  With  great  arnount  of  pigment  in  the  epithelium.  2.  With  but 
little.  3.  W^ith  little  or  none;  showing  types  from  that  of  the  negro 
to  the  albino.  H.  V.  W. 

Guide  to  Ophthalmology. 

V.   Michel,  .J.,   Wiirzburg.     {K/inische    Leitfaden   der   Augenheil- 

kunde.)     J.  F.  Bergmann,  Wiesbaden,  1879. 

This  is  the  second  edition  of  his  previous  compend  of  ophthalmol- 
ogy, increased  by  34  pages  and  carefully  revised.  Although  the 
book  is  designed  to  supplement  clinical  teaching,  it  would  be  better 
if  the  material  therein  j^iven  was  not  so  greatly  condensed  and  if 
illustrations  had  been  more  freely  used.  It  contains,  however,  a 
thorough  presentation  of  the  present  status  of  ophthalmic  practice. 

H.  V.  W. 

Compend  of  Eye  Diseases. 

Hersikg,   F.,  Miilhausen.     {Compendium  der  Augenheilkunde) ,   312 

pp.     Ferdinand  Enke,  Stuttgart,  1897. 

The  eighth  edition  of  this  work  has  been  re- written  and  the  out- 
lines of  ophthalmology  are  given  in  a  more  concise  form  than  in  the 
previous  editions.  The  author  hopes  that  it  will  become  a  vade- 
mecum  with  those  students  who  wish  quickly  to  make  an  acquaint- 
ance with  the  more  common  forms  of  eye  diseases,  and  yet  lie  has 
described  the  more  severe  forms  and  technical  methods  in  a  manner 
to  be  of  use  to  specialists.  The  dioptrics  of  the  eye  are  entered  into 
and  methods  of  refraction  examination  are  gone  into.  Skiascopy, 
with  the  concave  mirror,  is  poorly  described  in  a  manner  that  would 
lead  me  to  infer  that  the  author  does  not  practice  it.  No  allowance 
is  made  for  the  over-correction  by  this  method  for  different  dis- 
tances of  examination.  The  plane  mirror  is  not  described,  the 
author  sirnply  stating  that  the  appearances  are  reversed.  In  de- 
scribing direct  ophthalmoscopy  in  the  detection  of  astigmatism,  he 
states  that  the  optic  nerve  may  be  oval  and  thus  simulate  astigma- 
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tism  of  high  degree,  but  does  not  call  attention  to  the  fact  that  in 
high  degrees  of  astigmatism  there  is  bhirring  of  the  edges 
of  the  optic  nei-A-e  simulating  neuritis.  His  treatment  and  de- 
scription of  diseases  is  concise  and  exact.  The  description  of  mus- 
cular anomalies  and  their  correction  leaves  much  to  be  desired.  Of 
particular  worth  is  his  chapter  on  injuries  to  the  eye  and  the  esti- 
mation of  the  business  capacity  of  the  individual  in  different  de- 
grees of  blindness.     A  fairly  complete  index  concludes  the  work. 

H.  V.  W. 

Color  Blindness  and  Its  Diagnosis. 

Ohlemaxn,  Mlinden.     [Die  Farhen-BUndheit    and    Hire   Diagnose), 

18  pp.     J.  H.  Meyer,  Braunschweig,  1897. 

This  essay  is  a  practical  presentation  of  the  diagnosis  and  nature 
of  color  defects.  Red  and  gi-een  blindness  are  shown  to  be  the  com- 
mon defects,  blue  and  yellow  blindness  occurring  extremely  seldom, 
and  the  results  of  these  examinations  are  not  uniform.  It  contains 
a  well  made  clear  plate  of  the  appearance  of  the  spectrum  as  per- 
ceived only  by  the  normal  eye,  the  so. called  red  blind,  by  the  green 
blind,  and  by  the  totally  color  blind,  showing  the  defects  of  the  dif- 
ferent forms  of  color  blindness,  as  compared  with  the  spectrum 
seen  by  the  normal  eye.  The  methods  of  examination  are  clearly 
and  briefly  described,  the  author  claiming  that  Daaes'  plates  and 
Seebeck's  tests  with  worsteds,  or  the  modifications  of  Holmgren  or 
Thomson,  are  sufificient  in  practice.  H.  V.  W. 

The  Eye  Diseases  of  the  Early  Periods  of  Syphilis. 

WiLBRAND,  H.  &  Staelin,  A.  {Ucher  die  Augenerhranlmngen  inder 
FriUqHriode  der  Si/pfiilis),  with  a  colored  plate  and  8  illustrations 
in  the  text;  60  pp.  Leopold  Voss,  Hamberg  and  Leipzig,  1897. 
The  authors  have  had  the  opportunity  of  systematically  examin- 
ing the  eyes  of  200  patients  in  the  early  stages  of  syphilis  who  were 
in  the  syphilitic  department  of  the  St.  (ieorge  general  Hospital,  in 
Hamburg,  under  the  care  of  Dr.  Engel  Reimers.  Of  these  400  eyes 
80  were  found  to  be  absolutely  healthy,  although  six  of  these  had  di- 
minished vision  due  to  error  of  refraction  or  congenital  amblyopia. 
In  320  eyes  there  was  some  pathologic  change.  The  book  is  replete 
with  statistical  tables  giving  the  relation  of  syphilitic  eye  diseases  to 
other  eye  diseases  and  percentages  of  sypilitics  affected  with  eye 
diseases  as  collected  from  the  literature.  In  the  400  eyes  examined 
by  W.  and  S.  95  had  disease  or  anomaly  of  the  eyelids;  165  had  con- 
junctival disease:  the  sclera  was  only  affected  in  one  case.  The  cor- 
nea was  affected  in  six  eyes,  and  there  was  parenchymatous  keratitis 
in  one  eye;  the  iris  was  affected  in  some  waj"  in  15  eyes;  the  choroid 
in  12  eyes;  the  optic  nerve  and  the  retina  in  103  eyes:  there  was  optic 
neuritis  in  16  eyes.  The  observers  report  in  the  tables  all  cases  of 
eye  disease  of  any  kind  that  were  found,  whether  congenital  or  ac- 
quired, many  of  which  cannot  be  ascribed  to  syphilis.  In  the  400 
ej'es  examined  at  one  time  there  was  simple  iritis  in  3  percent.,  and 
in  2  per  cent,  more  complicated  iritis  with  chroiditis,  showing  apei"- 
centage  of  5  per  cent.  Neuritis  and  neuro-retinitis  was  found  to  exist 
in  8.5  per  cent.  The  ej^e  muscles,  in  a  number  of  cases,  were  found 
to  be  affected.  In  79  eases  of  38  eyes,  34.5  per  cent.,  there  were 
pathologic  changes  in  the  visual  field,  but  in  32  per  cent,  these  were 
functional,  leaving  2.5  per  cent,  due  to  organic  lesion.  The  work  is 
well  printed  and  has  an  instructive  colored  plate  containing  four 
fundus  pictures.  H.  V.  W. 

Physiology  of  Visual  Impressions,  Vol.  1. 

V.  Kries,  J.,   editor.      iAhJicnidltnigen  zur  PJii/ftiologie    der  Gesicht- 
sempfindungen) ,  aus  dem  physiologischen  Institut  zu  Freiburg.  B. 
Illustrated;  198  pp.     Leopold  Voss,  Hamburg  and  Leipzig,  1897. 
V.  Ki-ies  has  collected    articles  published  in  the   Zeitschi-ift  fiir 

Physiologic  und  Physiologic  der  Sinuesoi'gane,  which  are  now  pub- 
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lished  in  volume  foi-m  together.  The  theories  are  described  under 
the  following  headings: 

V.  Kries:     The  Function  of  the  Retinal  Rods. 

V.  Kries  and  Nagel:  The  influence  of  Light  Stimixlus  and  Adapta- 
tion of  the  Sight  of  the  Disachromatic  (green-blind). 

V.  Kries:  The  Effect  of  Light  Impressions  of  Short  Duration 
upon  the  Organ  of  Vision. 

V.  Kries:     Systems  of  Color. 

Breuer:  The  Influence  of  the  Macula  Pigment  upon  Color  Com- 
parison. 

It  is  impossible  to  give  abstracts  of  this  series  of  technical  articles 
in  these  annals,  or  more  than  a  passing  notice.  For  those  specially 
interested  the  original  must  be  read.  H.  \ .  W. 

The  Physiology  and    Pathology   of  the   Effect  of  Light  upon 

the  Eye. 

Krienes,  H.,  Breslau.  {Eiufiuss  des  Lichfes  auf  das  Auge  inpliijsio- 
logischer  und  pathologisclier  Bezielmng:  BJendungskrankheiten  iind 
Blendungsschiitz) .  Sammluug  zwangloser  Abhandlungen  aus  dem 
Gebiete  der  Augenheilkunde ;  56  pp.     Karl  Marhold,  Halle  a.  S., 

1897. 

The  author  makes  the  following  divisions  of  his  subject: 

1.  Physiologic  Action.  K.  explains  that  the  metabolic  action  of 
the  sun's  rays  upon  the  eye  is  similar  to  that  upon  the  skin,  and 
that  the  various  fluid  currents  are  hastened  and  strengthened,  thus 
influencing  processes  of  secretion  favorably  (the  ciliary  hotly  and 
retinal  pigment  being  the  two  secreting  sux'faces) ,  and  directly  in- 
fluencing their  products,  as  in  the  case  of  the  visual  purple  bleach- 
ing, and  chemically  altering  them,  a  process  of  consumption  called 
"dissimilation"  (as  opposed  to  "assimilation,"  the  new  formation  of 
these  visual  substances) ;  this,  in  turn,  developes  a  new  substance 
whose  irritation  is  transmitted  to  the  visual  center  in  the  brains  and 
gives  rise  to  the  perception  of  light,  i.  e.,  color.  Since,  by  limita- 
tion of  the  secretion,  the  eye  can  adapt  itself  only  to  definite  light 
intensities,  there  arise  an  upper  and  a  lower  visual  limit.  Exhaust- 
ion of  these  functions  within  these  limits,  as  in  nj-ctalopia  and  he- 
mei'alopia,  may  take  place  in  sudden  changes  of  light  exposure. 
Over-exertion  of  an  organ  is  followed  by  exhaustion,  but  with  it 
there  is  an  inci-eased  supply  of  nourishment  and  withdrawal  of  effete 
matter,  and  this  constitutes  recreation  of  the  part.  Thus,  in  the 
case  of  the  eye,  the  light  is  the  factor  in  exhaustion  and  recreation. 

2.  Pathologic  Action.  As  effects  of  over-exposure  to  strong  rays 
the  author  mentions  blepharospasm,  corneal  ulcei-ation,  irido- 
cyclitis and  retino-choroidal  changes,  and  finds  these  conditions  fol- 
lowing exposure  while  gazing  at  eclipses  and  working  in  artificial 
light  (electric:  reflected  light  (snow  and  ice),  lightning,  and  over- 
exposure to  the  moon's  rays  (moon-blindness)  in  the  case  of  mari- 
ners, are  other  well-known  causes.  The  author  quotes  numerous 
authorities  on  the  subject  of  the  relative  frequency  of  disease  of  dif- 
ferent parts  of  the  eje  under  various  exposures,  and  the  compara- 
tive vuhiei-ability  of  the  various  rays  of  light.  The  means  of  pro- 
tection of  the  eye  are  stated  as:  1.  Surroundings  and  size  of  eye 
(large  arcus  superciliaris,  nose,  and  deep  set  eye).  2.  Reflex  move- 
ments of  lids  and  pupils.  3.  Absorption  of  light  rays  (by  pigment 
of  iris,  choi'oid  and  retina;  yellow  coloring  of  macula  and  of  lens  in 
old  age;  advance  of  retinal  pigmentation  to  periphery^.  4.  Those 
arrangements  tending  to  preserve  the  equilibrium  between  assimila- 
tion and  dissimilation  of  the  visual  substances  (by  action  of  lid, 
movement  of  eyeball,  and  accommodation).  In  some  individu9,ls, 
and  under  certain  conditions,  the  conjunctiva,  cornea  and  iris  be- 
come affected;  in  others,  only  functionat  disturbances  of  the  retina 
of  varying  degree,  are  found.  ! 

3.  The  Therap3'  of  Light  and  Protection  against  Over-Exposure  to 
Light  Rays.  The  author  mentions  the  various  therapeutic  uses  of 
sunlight,  as  in  scrofulosis  and  skin  affections,  its  power  of  purifying 
streams,  and   its   bactericidal   qualities.     Protection   against   over- 

13 
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exposure  is  attained  by  means  of  spectacles,  veils  and  parasols.  Red 
and  yellow  glass  is  less  irritating  than  blue,  but  better  than  these  is 
the  English  smoked  glass,  though  the  yellowish  gray  glasses  of 
Fieuzal  are  most  suitable  to  all  cases.  Veils  and  parasols  should  be 
red  or  yellow,  as  they  prevent  freckling  and  other  changes  in  skin 
and  retina  due  to  the  sun's  rays(f)  Sic!  A  very  extensive  list  of 
references  is  appended.  H.  V.  W. 

Pathology  of  the  Color  Sense. 

HiLBERT,  Richard,  of  Seusburg.  (Die  Fathologie  des  Farbensinnes.) 

Sammlung  zwangloser  Abhandlungen  aus  dem  Gebiete  der  Au- 

genheilkunde;  69  pp..     Karl  Marhold,  Halle  a  S.,  1897. 

The  author  gives  his  research  concerning  the  pathology  of  the 
perception  of  color.  The  literature  is  well  quoted  in  194  references. 
He  describes  the  subject  under  the  following  headings: 

I.  Iri"itation  of  the  center  of  color  vision.  Pathologic  color 
vision. 

n.     Paralysis  of  the  center  of  color  vision.     Color  blindness. 

He  divides  H.  into:  1.  Congenital  defect  of  the  color  centers; 
congenital  color  blindness.  2.  Transitory  paralysis  of  the  color 
centers  in  hypnosis,  epilepsy,  hysteria,  intermittent  feyer,  etc.  3. 
Destruction  of  the  color  centers;  pathologic  color  blindness. 

Under  the  first  head  is  pathologic  color  vision,  and  of  this  the  fol- 
lowing varieties  are  mentioned: 

(a)  Those  occurring  in  the  course  of  psychoses  and  other  affec- 
tions of  the  brain  (all  are  nerve  inflammation^. 

(b)  Those  occurring  in  disease  of  the  nerve  mechanism  of  the 
eye  (retinal  and  optic  nerve  inflammation)* 

(c)  Chromatic  dual  sense  perception  (color  perception  associated 
with  an  irritation  of  sound,  light,  smell,  taste,  touch,  or  form) 

(d)  Genuine  chromatopia  (erythropia,  xautopia,  chloropia,  cyan- 
opia,  janthinopia) . 

(e)  Those  appearing  as  colored  spots  in  the  field  of  vision  (six  cases 
quoted) . 

(f)  Toxic  action  of  certain  chemicals  (hyoscyamus,  atropin,  san- 
tonin, picric  acid,  chromic  acid,  duboisin  and  ciliary  coloring  matter 
in  icteric  individuals. 

(g)  An  anomalous  reaction  of  the  color  sense  center  to  stumula- 
tion  ordinarilj^  acting  in  a  different  manner  (finding  an  abnormal 
complimentary  color  as  an  after  image). 

The  author  cites  a  few  cases  of  chromatophobia,  and  concludes 
this  part  with  the  following  deductions: 

1.  Pathological  color  impressions  as  always  subjective. 

2.  They  are  of  centi-al  origin  and  caused  by  irritation  of  the  cen- 
ter of  color  vision. 

3.  External  influences  cannot  excite,  but  merely  exaggerate  them. 
II.     Paralysis  of  the  center  of  color  vision  is  subdivided  as  fol- 
lows: 

1.  Congenital  color  blindness. 

(a)  Total  color  blindness  (individuals    who    can    distinguish 
only  white,  black  and  gray). 

(b)  Partial  color  blindness  (red-green  and  blue-yellow). 

2.  Transitory  color  blindness  is  observed  in: 

(a)  Traumata. 

(b)  Action  of  toxic  agents  and  organisms   (alcohol,  tobacco, 
lead,  etc.;  Plasmodium  material. 

(c)  Nervous  indiyiduals  (hypnosis). 

(d)  Cases  of  exposure  to  strong  light. 

3.  Destruction  of  the  center  of  color  vision  (pathologic  color 
vision  (pathologic  color  blindness  has  been  observed  in) : 

(a)  Traumata   of   brain,   both   from  external    agencies   and 
from  injury  from  central  apoplexy. 

(b)  Later  course  of  atrophy  of  optic   nerve   (genuine   atro 
phy  and  in  retinitis  pigmentosa). 

(c)  Beginning  of  general  paresis. 

(d)  Tumors  of  optic  nerve. 
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(e)  One-sided,  in  a  case  of  foreign  body  penetrating  the  eye- 
ball. 

(fj  Acromegaly. 
The  author  concludes  with  an  interesting  account  of  the  theories 
of  color  perception.  H.  V.  W. 

Convergent  Strabismus  and  Its  Treatment. 

HoLTHOUSE,  Edwin,  M.  A.,  F.   R.  C.   S.,  Surgeon  to  the  Western 

Ophthalmic  Hospital.     J.  &  A.  Churchill,  London,  1897;  P.  Blakis- 

ton.  Son  &  Co.,  Philadelphia;  8  vo,,  177  pp. 

Never,  in  all  medical  literature,  have  I  seen  a  more  brilliant  use  of 
statistics,  nor  a  more  critical  analysis  of  the  results  derived  from 
them,  than  that  which  is  given  in  the  book  before  me.  Perhaps  its 
title  is  misleading,  in  that  the  subject  is  not  a,  systematic  treatise  of 
squint,  beginning  with  a  detiuition,  proceeding  through  etiology, 
symptomotology,  diagnosis,  and  ending  with  treatment;  but  rather 
is  it  really  an  essay  on  the  more  abstract  considerations  of  strabis- 
mus and  the  results  of  treatment,  taking  it  for  granted  that  the  pages 
are  read  by  the  advanced  student  of  ophthalmology,  and  that  the 
traditional  knowledge  to  be  found  in  elementary  text  books  is  well 
mastered  beforehand. 

In  fact,  the  whole  book  is  a  study  in  mere  statistics,  by  the  use  of 
which  the  author  seeks  to  prove  or  to  disprove  certain  new  or  old 
theories  as  to  cause,  and  as  to  results  of  treatment.  A  goodly 
number,  1-14,  of  cases  of  squint  of  unmixed  character  (bj^  this  he  ex- 
cludes those  due  to  corneal  nebulae),  are  iised  for  purposes  of  anal- 
ysis, from  which  the  author  constructs  53  tables,  so  arranged  that  the 
subject  may  be  studied  from  every  point  of  view;  there  are  subdi- 
visions into  monolateral  convergent  squint,  alternating  convergent 
squint;  tables  comparing  the  refraction  of  the  two  eyes,  of  the  merid- 
ians in  the  two  eyes,  of  the  visual  aciiity  in  the  two  eyes;  tables  of 
the  age  at  which  squint  began,  of  the  visual  effect  of  glasses,  of 
their  influence  on  lessening  the  angle  of  convergence  (measured  on 
the  perimeter) ,  of  the  consequences  of  operation.  And  the  conclu- 
sions formed  are  all  derived  from  the  study  of  these  tables  alone, 
without  any  theorizing  thrown  in.  Some  of  the  conclusions  merely 
tend  to  support  classical  opinion  as  to  the  causes  of  squint;  others, 
if  they  do  not  upset  generally  accepted  views,  do  most  certainly 
throw  grave  doubt  upon  the  complacent  statements  of  some  text- 
book writers.  For  instance,  it  is  shown  that  heredity  is  at  work 
in  most  cases  where  squint  began  early  in  life;  that  anisometropia 
is  by  no  means  the  sole  factor  m  determining  squint,  or  in  deciding 
which  eye  shall  fix;  and  that  "'the  squinting  eyes  are  inferior  to  the 
fixing  eyes  in  that: 

"1.  Simple  hypermetropia  is  less  common  among  them,  and  the 
lower  degrees  thereof  occur  less  often; 

"2.  Astigmatism  is  not  only  more  common,  but  the  higher  de- 
grees thereof  occur  more  often  among  them." 

Again,  it  is  shown  by  one  table  that  "the  sight  of  the  squinting 
eyes  was  not  made  worse  by  the  longer  duration  of  the  squint;"  and 
by  others  that  "the  amblyopia  of  strabismus  is  not  develoj^ed  by  a 
long-continued  habit  of  'suppression,'  but  is  a  primary  congenital 
defect." 

In  speaking  of  alternating  strabismus  the  author  states  that  "it  is 
clear,  therefore,  that  not  only  is  there  little  refractive  difference,  as 
a  rule,  between  the  eyes  of  one  suffering  from  alternating  strabis- 
nius,  but  that  in  most  of  those  so  affected  the  total  refractive  defect 
is  of  but  inconsiderable  extent." 

The  nervous  disorders  of  childhood,  especially  those  during  den- 
tition, are  given  more  weight  than  usual,  while  at  the  same  time 
congenital  abnormalities  of  the  eyes  theinselves  must  be  an  essential 
factor.  The  methodical  use  of  glasses  is  found  to  do  substantial 
good  in  all  but  a  few  cases.  Observation  on  a  series  of  unselected 
cases  gives  no  support  to  the  yiew  that  old-standing  convergence 
brings  about  organic  changes  in  the  muscles  of  the  deviating  eye 
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that  must  seriously  hinder  recovery  by  auy  other  means  than  opera- 
tion. 

I  do  not  presume  to  say  that  the  few  illustrations  I  have  quoted 
are  the  most  important  in  the  book,  neither  have  I  at  my  command 
elaborate  evidence  of  any  other  character  with  which  to  prove,  or 
to  disprove,  the  author's  conclusions,  even  if  I  so  wished.  I  am  by 
no  means  convinced  by  all  his  tables,  nor  do  I  see  that  he  makes 
great  effort  to  convince  me.  The  whole  book  is  a  fascinating  study 
of  statistics,  as  I  said  before,  and  one  which  every  student  of  the 
complex  problem  of  strabismus  can  well  afford  to  read,  especially  if 
he  had  hitherto  held  the  subject  simple,  or  well  understood  since  the 
time  of  Graefe.  I  have  been  disappointed  at  finding  no  description 
of  the  techniqv;e  of  either  the  application  of  glasses  or  of  operation, 
for  my  own  experience  teaches  me  that  the  character  of  the  specta- 
cle frame,  as  well  as  the  lens,  influences  squint  and  vision  too,  while 
much  can  be  done  in  a  purely  cosmetic  sense  by  a  poorly  executed 
or  a  delicate  operation.  Moreover,  the  subject  of  the  influence  of 
binocular  fusion  by  stereoscopic  images  is  neglected — a  mistake,  I 
think,  because  the  author  mentions  such  treatment,  and  even  quotes 
Landolt,  who  has  done  so  much  in  France  to  encourage  persever 
ance  in  efforts  to  improve  the  amblyopic  eye. 

The  mechanical  and  typographical  work  in  the  book  is  splendid. 
I  wish  all  publishers  and  authors  Avould  take  siiflBcient  pride  to  give 
US  such  good  paper,  type,  ink  and  margin;  and  if  I  saw  any  error,  I 
shall  not  notice  it,  l>ecause  it  was  a  rarity,  and  in  only  one  case  (see 
p.  153),  covild  the  mind  be  jostled  for  a  moment  by  wondering  what 
the  author  meant.  A.  B.  H. 

A  Treatise  on  Diseases  of  the  Eye. 

(Traite  de  Therapeutique  Appliquee,  public  sous  la  Direction  de 
I'Academie  de  Medicine.  Specialtes.  Traitement  des  Maladies 
des  Yeux  par  MM.  Ph.  Panas,  E.  Valude,  H.  Parinaud,  E.  Kalt, 
A.  Chevallereau,  Paris,  1897.J 

Since  the  appearance  of  de  Wecker's  Ocular  Therapeutics  no  mon- 
ograph or  treatise  on  the  treatment  of  diseases  of  the  eyes  has  been 
published  that  is  comparable  to  the  one  before  us.  It  is  the  ophthal- 
mic section  of  the  pi-actical  system  of  therapeutics  issued  in  several 
volumes,  each  complete  in  itself,  and  edited  by  Albert  Robin.  It  is 
both  comprehensive  in  that  it  comprises  all  ocular  diseases,  anom- 
alies of  muscular  equilibi'ium  and  refraction,  and  detailed,  in  its  mi- 
nute description  of  the  many  forms  of  disease  and  of  the  applicabil- 
ity of  the  numerous  and  varied  remedies.  The  great  difficulty  of 
writing  an  acceptable  book  on  the  therapeutics  of  the  ej'e,  namely, 
that  of  repetition  and  tacit  acknowledgement  that  many  diseases  are 
not  amenable  to  treatment,  has  been  avoided  with  consummate  skill. 
The  authors  are  masters  of  their  subjects,  and  have  formed  opinions 
from  a  thorough  up-to-date  acquaintance  with  the  literature,  and 
from  their  own  vast  experience  in  experimental  and  clinical  re- 
search. Their  French  is  simple,  elegant,  and  easilj-  comprehensible 
by  the  average  scholar. 

Perhaps  the  truest  and  most  satisfactory  conception  of  the  scope 
of  the  work  and  of  its  practical  value  can  be  obtained  by  an  enu- 
meration and  partial  analysis  of  the  subjects  discussed  respectively 
by  the  five  authors.  Panas  treats  in  a  21-page  introductory  of  the 
pathology  and  general  therapeutics  included  under  the  three  heads 
of  surgical,  medical  and  mechanical.  His  statement  that  the  sur- 
gical division  holds  undisputed  first  place  is  in  harmony  with  the 
opinions  of  continental  surgeons,  but  will  meet  with  considerable 
opposition  from  American  oculists,  who  have  labored  long  and  earn- 
estly in  the  field  of  mechanical  therapeutics,  and  who  have  demon- 
strated beyond  preadventure,  not  only  that  patients  with  errors  of  re- 
fraction and  muscular  anomalies  constitute  more  than  one-half  of  the 
whole  number  of  persons  seeking  treatment,  but  also,  that  the  cor- 
rection of  such  defects  is  the  onlj''  scientific  method  of  curing  their 
ailments.  In  the  treatment  of  paralysis  of  the  muscles  it  would  be 
weU  if  Panas'  observatioiis,  page  9,  were  strictly  followed;  that  ten- 
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otomy  or  muscular  advancemeut  is  not  indicated  until  after  the  cure 
ot:  the  paralysis,  an(_l  tlieu  only  m  cases  of  retraction  of  the  antago- 
nistic muscle.  W'^ithin  the  past  j'ear  or  two  the  operative  treatment 
has  been  practiced  by  a  few  eminent  surgeons,  but  such  a  procedure 
has  no  justitication  and  should  be  discountenanced.  Panas'  observa- 
tions on  non-paralj'tic  deviations  are  admirable.  He  says  that  after 
nine  years  of  age,  it  is  useless  to  expect  ametropic  corrections  to  ef- 
fect a  cure,  and  operation  should  be  resorted  to  without  further  de- 
lay, but  the  result  of  operation  is  aided  by  appropriate  glasses  and 
by  orthroptic  exercises  undertaken  with  the  view  of  re-establish- 
ing the  physiologic  play  of  the  muscles.  He  lays  great  stress  upon 
the  function  of  tlie  higher  centers  and  innervation  of  the  muscles  in 
the  causation  of  squint.  The  center  of  co-ordination,  of  which  the 
function  is  uncertain  and  rudimentary  at  bii'th,  perfects  itself  I'ap- 
idly  to  satisfy  the  needs  of  binocular  vision.  This  explains  Avhy 
ametropes,  anisometropes  and  amblyopes  are  infinitely  more  subject 
to  strabismus  than  emmetropes,  and  persons  with  normal  acuity  of 
vision.  It  explains  also  the  etiologic  role  of  the  nervous  system  and 
of  heredity.  Concerning  the  much  discussed  question  of  auto-iut6x- 
icatiou,  he  sides  with  those  who  believe  that  many  diseases,  partic- 
ularly those  of  the  uveal  tract,  are  toxic  in  origin,  arising  from  un- 
suspected causes,  such  as  endometritis,  and  constitutional  affections, 
gout,  scrofula,  diabetes  and  albuminuria.  Of  the  general  anes- 
thetics, he  prefers  chloroform;  of  the  local,  cocain.  Eucain  and liol- 
ocain,  the  popular  new  anesthetics,  are  not  mentioned. 

Valude  occupies  45  pages  in  the  considei'ation,  classification  and 
treatment  of  diseases  antl  deformities  of  the  lids,  12  in  those  of  the 
lachrymal  apparatus,  and  10  in  the  affections  of  the  orbit.  Space  is 
wanting  to  review  or  criticise  in  detail  the  recommendations  of  treat- 
ment ot  the  various  subjects.  With  the  exception  of  enophthalmus, 
which  is  omitted  from  the  list  of  the  orbital  affections,  the  chapter  is 
complete  but  without  novel  suggestions. 

Parinaud  considers  in  27  pages  the  causes  and  results  of  treatment 
of  straljismus.  Among  the  several  causes  he  mentions  the  nervous 
affections  of  early  infancy,  such  as  convulsions  hereditary  vice  of  de- 
velopment manit'ested  by  imperfect  aptitude  of  binocular  fixation; 
as  ocular  causes,  errors  of  refraction,  loss  of  acuity  of  vision,  un- 
equal vision  of  the  two  eyes,  retraction  of  fibrous  aponeuroses  and 
secondary  modification  of 'the  muscles.  In  the  treatment,  steroscopic 
and  prism  exercises  are  more  useful  in  the  convergent  than  in  the 
divergent  variety,  as  a.re  also,  atropin  and  correction  by  glasses. 
He  recommends  trial  by  these  methods  for  several  months,  and  in 
cases  of  failure,  tenotomy  or  advancement  in  convergence  and  ad- 
vancement only  in  divergence. 

To  diseases  of  the  conjunctiva,  cornea,  sclera,  iris  and  lens,  Kalt 
devotes  89  pages.  For  the  ordinary  forms  of  catarrhal  conjunctivitis 
the  usual  astringents  and  cauteries  are  recommended.  While  giv- 
ing due  weight  to  the  classic  use  of  nitrate  of  silvei-  in  the  purulent 
form,  he  has  obtained  the  best  results  when  this  remedy  was  used 
in  conjunction  with  irrigation  with  potassium  permanganate.  In 
pseiido-membranous  conjunctivitis,  he  recommends  heat  and  irriga- 
tion, and  cautions  against  silver;  in  diphtheric, the  antitoxin  serum; 
for  corneal  ulcers  and  abscesses,  subconjunctival  injections  of  subli- 
mat  or  cyanid,  applications  of  methyl  blue,  iodin  and  glycerin,  tinc- 
ture iodin  and  the  galvano-cautery;  for  scleritis,  the  alkalies,  sali- 
cylates and  strychnia,  colchicum,  hypodermic  injections  of  pik>car- 
pin  and  hot  applications;  for  iritis,  the  usual  remedies.  In  extrac- 
tion of  uncomplicated  cataract  he  prefers  the  simple  operation,  reserv- 
ing the  combined  for  cases  complicated  with  synechia,  hernia  of 
iris,  and  for  immature  and  dislocated-  cataracts.  Many  experienced 
operators  will  not  concur  in  his  opinion,  that  the  combined  otters  no 
advantage  over  the  simple  procedure. 

Diseases  of  the  posterior  portion  of  the  eye,  refraction,  glaucoma 
and  pai'alysis,  are  discussed  by  Chavellereau  in  226  pages.  The  di- 
seases are  taken  up  in  their  order  as  suggested  by  the  anatomic  ar- 
rangement of  the  tissues  involved.     In  hyalitis,  he  advises  subcon- 
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jxmetival  injections  of  mercury  cyanid,  mercurial  inunctions,  hy- 
podermics of  pilocarpin,  potassium  iodide;  for  the  different  forms  of 
choroiditis,  repose,  dark  glasses,  leeches,  potassium  iodid,  mercury, 
pilocarpin,  thermo-cautery,  subconjunctival  injections,  tonics.  The 
chapter  on  refraction  is  interesting  and  practical,  and  his  plan  of 
examination  and  correction  in  accord  with  that  of  the  best  ophthalmic 
surgeons.  In  the  discussion  of  the  treatment  of  glaucoma,  prom- 
inence is  given  to  the  use  of  eserin  and  pilocjirpin.  In  simple  glau- 
coma no  operation  is  advisable,  but  in  the  inflammatory  forms  he 
practices  iridectomy  and  anterior  and  posterior  sclerotomy.  In  the 
management  of  paralysis,  the  cause  must  be  ascertained  whenever 
possible,  and  medication  adopted  accordinglj\  As  accessories,  he 
advises  prism  exercise  and  the  constant  current.  Muscular  advance- 
ment or  tenotomv  are  admissible  only  in  old  cases  not  amenable  to 
cure.  "  "  Haxsell. 

Eye  Strain  in  Healtli  and  Disease  with  Special  Reference  to  the 

Amelioration  or  Cure  of  Chronic  Nervous  Derangement 

Withoutthe  Aid  of  Drugs. 

Eanney,  Dr.  L.  Ambrose,     The  F.  A.  Davis  Co.,  1897. 

A  volume  comprising  the  substance  of  several  monographs  that 
the  author  has  published  from  time  to  time  during  the  past  ten 
years,  with  the  addition  of  considerable  new  matter,  all  of  which  is 
aimed  at  the  general  practitioner.  For  this  reason  the  work  ought 
to  be  extensively  reviewed  in  the  general  medical  press,  that  the  pro- 
fession at  large  might  have  the  verdict  of  trained  workers  in  Dr. 
Ranney's  own  specialty  as  to  the  value  of  his  hxbors  and  the  weight 
of  his  conclusions.  The  author's  name  is  sufficiently  identified  with 
this  line  of  work  to  serve  as  an  introduction  to  the  volume:  indeed, 
it  is  sufficiently  well  known  to  embarass  the  reviewer  somewhat  in 
recording  his  impressions  concerning  a  volume  that  reads  more  like 
a  novel  than  anything  he  ever  encountered  in  medicine.  Dr.  Ran- 
ney  has  the  rare  faculty  of  arraying  medical  facts  in  a  fetching  fash- 
ion, and  may  be  this  is  why  some  one  has  pronounced  the  book  a 
dangerous  one,  which  it  certainly  will  be  in  the  hands  of  the  inexper- 
ienced, but  to  the  trained  mind  his  facts  would  be  unpalatable  with- 
out a  goodly  grain  of  salt. 

Any  means  or  measure,  or  system  of  means  and  measures,  that 
will  add  to  the  span  of  human  life  by  lessening  nervous  debility  and 
the  diseases  it  entails  will  be  eagerly  sought  after  by  the  profession 
at  large,  hence  Dr.  Ranney,  in  claiming  this  result  for  his  labors,  is 
assured  of  a  large  circle  of  readers.  But,  as  was  said  on  a  notable 
occasion  many  centuries  ago,  "the  truth  shall  set  ye  free,"  and  the 
question  returns  as  quickly  now  as  it  did  then,  ''  what  is  truth?" 
Medical  truth  is  born  of  facts  growing  out  of  scientifically  conducted 
studies,  which  facts  must  at  all  times  under  the  same  given  condi- 
tions be  susceptible  of  demonstration  by  exactly  similarly  conducted 
studies.  In  the  volume  before  us  the  author  announces  as  a  truth, 
the  doctrine  that  the  eye  treatment  alone — independent  of  drugs — of 
many  functional  neuroses,  viz.,  chronic  headache,  neuralg-ia,  chorea, 
insomnia,  chronic  functional  gastritis,  and  epilepsy,  suffices  to  ef- 
fect a  cure  in  most  cases,  said  cure  hinging  (in  nearly  all  the  cases 
reported)  upon  tenotomy  of  one  or  more  of  the  ocular  muscles  in 
addition  to  the  use  of  correcting  glasses.  Histories  of  122  cases  are 
submitted  as  follows: 

Headache  and  neuralgia,  50  cases,  of  which  2.5  were  cured;  19 
were  benefitted,  and  6  were  not  benefitted. 

Thus  the  percentage  of  recoveries  in  this  series  of  cases  does  not 
seem  to  exceed  that  of  those  workers  who  combat  headaches  and 
neuralgia  with  close  correction  of  the  ametropia  combined  with  or- 
thoptic^ exercises  and  the  wear  of  prisms.  It  is  worthy  of  reniark 
that  one  of  these  headache  cases  was  pronounced  by  Dr.  (i.  T.  Elliott, 
of  New  York,  as"  typical  diabetic  headache."  "  Without  any  drugs, 
the  sugar  in  his  urine  was  reduced  to  one-half  of  one  per  cent, 
within  a  few  weeks  by  the  relief  of  abnormal  muscular  tension  in 
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the  orbit.  The  ueuralg-ie  attacks  were  totally  arrested  for  a  time." 
But  how  often  does  this  phenomena  occur  in  diabetes  independent 
of  whatsoever  eye  or  drug  treatment?  Surely  this  case  does  not  lend 
much  support  to  Dr,  Ranuey's  contention. 

In  the  succeeding-  chapters  the  following  conditions  are  considered. 
Chorea,  14  cases,  (12  cured,  2  improved;)  insomnia,  11  cases,  (10 
cured,  1  improved;)  chronic  gastric  disorders,  6  cases,  and  nervous 
prostration,  11  cases,  all  cured.  But  the  most  interesting  statistics 
submitted  are  those  referring  to  epilepsy,  in  26  cases  of  which  dis- 
order the  author  claims  to  have  affected  a  cure  in  7,  and  to  have 
brought  about  vast  improvement  in  12  more  without  the  aid  of  drugs; 
3  were  not  improved,  and  the  remaining  4  abandoned  treatment  af- 
ter the  tirst  consultation.  The  duration  of  the  treatment  is  from  six 
months  to  two  years.  These  statistics  are  unusual  enough  to  de- 
maud  proof  by  an  extended  series  of  control  observations  and  inves- 
tigations by  different  workers  who  are  willing  to  approach  the  sub- 
ject in  a  spirit  of  fair  mindedness  and  to  conduct  their  studies  along 
exactly  the  same  lines  as  has  Dr.  Ranney.  At  the  present  time,  the 
most  that  can  be  said  of  the  volume,  is  that  the  principles  therein 
proclaimed  stand  as  «o^2''''0''^'*  hy  any  one  but  Dr.  Uanney  himself. 
When  his  statistics  on  epilepsy  are  proven  or  disproven,  the  real 
worth  cf  his  volume  will  be  easy  to  estimate. 

The  two  noteworthy  features  in  his  treatment  of  all  the  above 
neuroses  are:  1.  That  he  either  unearths  what  is  a  latent  heteroph- 
oria  or  develops  what  is  a  fictitious  heterophoria.  2.  That  said 
heterophoria  is  met,  in  perhaps  90  per  cent,  of  his  cases,  by  oper- 
ative procedure  rather  than  by  prismatic  exercise  of  the  weak  mus- 
cles or  the  regular  wear  of  prisms.  It  is  evident  that  the  author  has 
not  much  faith  in  prisms  for  regular  wear,  as  mention  is  made  of 
this  means  in  only  one  case.  The  gymnastic  use  of  prisms,  a 
method  that  is  gaining  advocates  rapidly  by  reason  of  its  efficiency, 
is  not  anywhere  referred  to.  The  author's  main  use  of  prisms  seems 
to  be  for  what  he  terms  the  uncovering  of  latent  heterophoria.  More- 
over, there  is  a  surprising  preponderance  of  esophorias  over  ex- 
ophorias  in  his  statistics,  a  finding  which  we  believe  will  be  hard  to 
confirm  in  100  consecutive  cases  in  any  oculist's  office  in  this  day 
and  generation,  if  the  final  diagnosis  be  made  to  rest  on  the  Maddox 
test,  the  phorometer,  the  parallax  test,  and  estimation  of  the  mus- 
culo-dynamics. 

It  would  be  interesting  to  know  why  the  author  gives  the  prefer- 
ence to  tenotomy  over  advancement;  probably  because  the  former 
can  be  relied  iipon  for  greater  precision  of  result.  Unfortunately, 
as  Landolt  has  pointed  out,  tenotomy  allows  the  globe  to  slip  farther 
out  of  the  grasp  of  the  external  ocular  musculature.  Advancement 
certainly  seems  the  more  rational  method. 

So  much  for  the  volume  in  detail. 

The  introduction  into  the  volume  of  testimonials  from  patients  is 
greatly  to  be  deplored.     On  page  115  is  found  the  following  letter: 

You  ask  what  I  think  of  Miss  L's.  improvement?  It  is  little  short 
of  miraculous."  Again  at  page  144,  from  a  grateful  patient :  "Your 
name  will  occupy  a  prominent  place  in  our  shrine,  and  Heaven  will 
be  continually  beseiged  to  bless  you  and  yours."  Such  things 
are  sacred,  and  such  use  of  them  compels  even  him  who  would  draw 
the  veil  of  charity  to  wonder  whether  ''  the  meek  really  shall  inherit 
the  earth?" 

It  may  be  said  of  this  author,  as  has  been  said  of  another,  that  al- 
though he  may  not  always  be  right,  yet  he  is  extremely  interesting, 
and  although  the  volume  may  not  fulfill  the  author's  purpose,  it  will 
however,  prove  useful  in  awakening  new  trains  of  thought  anu 
stimulating  labors  in  a  field  where  the  harvest  is  great  but  the  la- 
borers few.  W.  R. 

A  Comparative  Study  of  the  Area  of  Acute  Vision  in 
Vertebrates. 

Slonaker,  Jajies  Rollin,  Ph.  D.     (Ginn  &  Co,     The  Athenaeum 
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Press,  1897,  58  pp.      Reprinted  from  the  Journal  of  Morphology, 

XII..  3.) 

This  is  one  of  the  most  important  coutriljutions  to  comparative 
ophthalmology  that  has  appeared  for  some  time.  The  attempt  to 
postulate  the  kind  and  amount  of  visual  perception  in  the  lower 
animals  from  the  anatomical  arrangement  and  relations  of  nerve 
head,  area  (matula  lutea),  pecten,  etc.,  can  ouW  be  partially  suc- 
cessful because  we  are,  so  far,  quite  in  the  dark  as  to  the  function  or 
functions  of  these  organs.  Dr.  Slonaker's  thesis  marks,  however, 
an  appreciable  advance  in  the  physiology  of  the  subject.  After 
discussing  the  visual  area  from  a  historical  standpoint,  and  de- 
scribing his  methods  of  examination,  he  proceeds  to  the  morphology 
of  the  retina  as  presented  in  various  members  of  the  vertebratae. 
Slonaker  finds  among  them  a  great  variety  in  fovea  and  area,  many 
beautifully  represented  in  plates  appended  to  this  work.  He  has 
examined  18  different  mammals,  41  birds,  6  reptiles,  3  amphibians, 
and  25  fishes. 

The  fovea  especially  is  found  to  present  a  variety  of  forms  and  po- 
sitions. "In  depth  it  may  vary  from  the  very  shallow  depression 
found  in  the  guinea  hen  to  the  very  deep  pit  in  the  crow  or  hawk. 
It  has  also  been  found  to  vary  in  the  same  species,  but  this  may  be 
due  to  slight  swelling  produced  in  hardening.  In  size  it  varies  from 
the  very  broad  fovea  in  the  human  to  the  exceedingly  sharp  depres- 
sion in  the  sparroAv  hawk  (fovea  nasalis)  and  the  horned  toad. 
Chievitz  claims  that  certain  animals  have  also  a  trough-like  fovea, 
such  as  the  tern,  etc.  I  have  not  been  able  to  procure  any  of  the 
species  which  he  describes  as  having  a  "trough-like'"  fovea,  but 
have  succeeded  in  obtaining  a  species  from  the  same  genus,  sterna. 

The  relation  of  the  fovea  correspond  to  the  positions  above  de- 
scribed for  the  area.  That  is,  we  find  a  fovea  nasalis,  as  in  the 
crow,  bluejay,  robin,  snowbird,  etc.,  and  a  fovea  temporalis,  -as  in 
man,  the  gorilla,  owl,  tern,  hawk,  etc.  One  or  two  fovese  may  be  pres- 
ent, but  in  each  case  where  two  are  present,  the  nasal  fovea  is  always 
deeper  than  the  temporal. 

A  very  noticeable  and  important  difference  in  the  position  of  the 
fovea  in  various  birds  has  been  observed.  Very  little  variation  is 
found  in  the  position  of  the  fovea  nasalis,  but  the  location  of  the 
fovea  temporalis  depends  wholly  upon  the  position  of  the  eye  in  the 
head.  As  the  eyes  are  turned  more  and  more  forward,  the  fovea 
temporalis  approaches  the  nasalis  and  as  binocular  vision  becomes 
more  frequent,  the  nasal  fovea  becomes  less  distinct,  or  merges  into 
the  temporal.  The  change  to  an  asymmetrical  form,  and  the  posi- 
tion of  the  lens  in  the  eyes  of  the  birds  which  possess  the  power  of 
binocular  vision,  is  also  quite  marked.  In  mauj'  of  these  birds,  as 
the  tern  and  white-bellied  swallow,  where  the  fovea  nasalis  is  sharp 
and  deep,  and  the  fovea  temporalis  qtiite  shallow,  the  eyes  are  al- 
most symmetrical.  But  in  those  birds  which  use  binocular  vision 
as  shown  by  a  greater  depth  of  the  temporal  fovea,  as  in  the  hawk,, 
the  eye  becomes  more  asymmetrical,  and  finally  reaches  the  most  ir- 
regular form  in  the  owl,  where  binocular  vision  only  occurs. 

Various  combinations  of  area  and  fovea  are  found  in  diflt'erent  an- 
imals. Tbe  most  simple  is  a  single  fovea  surrounded  by  a  circular 
area,  as  in  the  prmiates  and  most  birds.  Agjiin  we  find  a  simple 
fovea  surrounded  by  a  round  area  which  is  continuous  with  a  band- 
like area  extending  horizontalh'  across  the  retina,  as  in  the  goose 
and  ring-necked  plover.  Cue  or  two  fovea?  may  be  present,  each 
surrounded  by  a  round  area  and  connected  by  a  short,  slight,  band- 
like area  in  the  sparrow-hawk,  red-tailed  buzzard,  and  kingfisher. 
The  most  complex  combination  which  I  have  found  is  in  the  tern. 
Here  the  fovea  temporalis,  surrounded  by  a  small  round  area,  is  not 
connected  with  the  band-like  area  which  extends  horizontally  across 
the  retina,  and  near  its  middle  widens  out  into  a  round  area  sur- 
rounding the  fovea  nasalis." 

The  essayisfs  experiments  to  determine  the  vi.4ual  acaiity  of  the 
animals  examined  were  not  veiy  satisfactory,  as  these  experiments 
rarely  are,  and  it  mig'ht  be  suggested  to  him  that  he  has  ignored  the 
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condition  of  the  refraction,  obtainable  in  toto  by  skiascopy,  as  fur- 
nishing a  valuable  hint  in  such  investigations.  Murdock,  of  Balti- 
more, and  Lindsay  Johnston,  of  London,  have  made  noteworthy  ob- 
servations in  this  direction.  Both  of  these  observers  have  succeeded 
in  employing  the  portable  ophthalmometer  in  measuring  the  curves 
of  the  cornea,  and  have  found  that  certain  fixed  relations  exist  be- 
tween the  contour  of  the  cornea,  shape  and  size  of  the  iris  and  lens 
and  the  probable  visual  acuity. 

The  work  done  by  Dr.  Slonaker  is  the  sort  that  needs  encourage- 
ment here  and  elsewhere,  and  it  is  a  relief  to  read  such  productions 
as  a  change  from  contemplating  the  entirely  human  aspects  of  oph- 
thalmology. C.  A.  W. 

A  Compend  of  Diseases  of  the  Eye  and  Refraction,  Including 
Treatment  and  Surgery. 

Gould,  George  M.,  A.  M.  M.  D.,  and  Pyle,  Walter  L.,  A.  M. 

M.  D.,  Philadelphia.     P.  Blakiston  &  Co.,  Philadelphia. 

Is  a  neat  little  book  of  258  pages,  including  an  index  of  six  pages, 
and  an  eight  page  Glossary  of  ophthalmologic  terms.  The  illustrations, 
of  which  there  are  111,  and  colored  frontispiece  showing  scheme  of 
optic  tracts,  are  splendid  cuts  and  together  the  text  illustrates  what 
so  many  of  the  more  comprehensive  volumes  lack;  /.  e.,  the  manner 
in  which  examinations,  operations,  etc.,  are  conducted,  which  to 
many,  especially  students,  for  whom  the  book  is  designed,  is  a 
greater  advantage  than  the  description. 

Part  I. — includes  a  general  description  of  the  eye.  Elementary 
optics.  Optical  considerations  of  the  eye,  under  which  the  refrac- 
ting surfaces,  principal  points,  accommodation,  hyperopia,  myopia 
and  astigmatism,  are  tersely  defined  and  accurately  described.  To  the 
examination  of  the  eye  62  pages  are  devoted,  and  a  more  compre- 
hensive resume  can  not  be  found;  every  word  of  the  text  counts  and 
is  especially  devised  for  students,  starting  with  manner  of  keeping 
a  record,  the  questions  to  ask,  etc.,  simple  inspection,  oblique  exam- 
ination and  conditions  found.  The  ophthalmoscope  is  described  and 
manner  of  using.  James  Thornington's  paper  on  retinoscopy  needs  no 
comment  here,  it  being  too  well  known.  Test  cards  and  test  lenses 
receive  their  due  consideration,  mydriatics  and  cycloplegics,  ame- 
tropia, and  the  instruments  used  in  the  objective  examinations,  are 
all  thoroughlj'  described  and  their  use  explained.  Amblyopia  amau- 
rosis and  their  causes  are  defined  and  conditions  found  described. 
Ocular  muscles,  anatomy,, functional  anomalies,  their  determination 
and  methods  used,  strabismus  and  operative  measures,  conclude 
part  I. 

Part  II, — Takes  up  diseases  of  the  eye.  Disease  of  the  eyelids, 
lachrymal  apparatus,  conjunctiva,  cornea,  sclera,  iris  and  ciliary 
body,  choroid,  retina,  optic  nerve,  lens,  vitreous,  orbit,  their  defini- 
tions, varieties,  treatment  and  operative  measures  necessary,  are 
briefiy  but  comprehensively  explained  and  fully  illustrated.  Glau- 
coma, injuries  to  the  eyeball  and  local  ocular  therapeutics  conclude 
the  most  comprehensive  treatise  for  stiulents  and  general  practition- 
ers in  ophthalmic  literature,  and  could  be  perused  with  advantage  by 
very  many  whose  "practice  is  limited.""  N.  M.B. 
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Treatment  and  pathologs^  of  glaucoma 
47,  164,  491. 

Traumatic  rupture  of  the  inferior  tem- 
poral vein,  1. 

Three  cases  of  intra-ocular  neoplasm,  24. 

Tumor  of  the  meninges  in  the  region  of 
the  pituitarj'  body,  pressing  on  the 
chiasma,  15. 

Tumor  of  the  oblongata,  136 

Two  cases  of  vernal  catarrh  in  which  the 
roller  forceps  were  employed  with 
good  effect.  81. 

Two  cases  of  enucleation  in  panophthal- 
mitis, 243. 

UNILATERAL  reflex  irido-plegia,  234. 
Unusual  tortuosity  of  the  retinal  arter- 
ies, 216. 

VERNAL  catarrh,  81. 

Visual  effect  of  the  removal  of  the  lens 
in  high  degrees  of  myopia.  437. 

WHITE  letters,  for  test  cards,  4. 

XANTHELASMA,  electrolysis  for,  334. 
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A  case  of  cavernous  angioma  in  the 
deeper  part  of  the  orbit  removed  with 
preservation  of  the  eyeball,  175. 

A  case  of  goiter  cured  by  internal  med- 
ication, 812. 
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of  both  central  retinal  arteries,  589. 

A  contribution  to  the  study  of  mollus- 
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A  discussion  on  the  operative  treatment 
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An  operation  for  adherent  secondarj' 
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cause  of,  16C. 
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Ambh'opia  following  a  fall  upon  the 
head.  815. 

Anatomy  and  physiology  of  the  orbit, 570, 

Anatomy,  development,  pathology  and 
surger"  of  the  frontal  sinuses,  606. 

Anesthetic,  p-Diathoxyathenyidipheny- 
tamidin,  566. 

Angioma,  cavernous,  175. 

Anisometropia,  the  coirection  of,  163. 

Antisepsis  or  asepsis  in  operations  upon 
the  bulb,  174. 

Appliances  for  ophthalmic  lecture  pur- 
poses, 579. 

Apparently  organic  tumors  of  the  orbit 
which  disappeared  under  medicinal 
treatment,  393. 

Aqueous  humor,  secretion  and  filtration 
of,  169. 

Argentamin,  173. 

Artery,  retinal,  embolism  of,  179. 

Arthritis  following  blenorrheal  conjunc- 
tivitis, 579. 

Artificial  globe,  in  exenteratio  bulbi.  185. 

Asepsis  or  antisepsis  in  operations  upon 
the  bulb,  174. 

Association  of  acute  myelitis  and  optic 
neuritis,  418. 

Astigmatism,  conical,  and  staphylomata 
of  the  sclerotic  as  a  cause  of  astigma- 
tism, 620. 

Astigmatism,  irregular  corneal,  355. 


About  exophthalmic  goitre,  846. 

A  method  of  obviating  recurrence  altet 
the  operation  for  symbleparon.  848. 

An  operation  for  trichiasis  due  to  cica- 
tricial entropion,  844. 

Asthenic  ophthalmoplegia,  849, 

Astigmatism,  acquired  corneal,  of  32  di- 
opters, 581. 

Astigmatism,  corneal,  influence  of  nasal 
disease  in  modifying,  386. 

BACTERIA  in  the  normal  conjunctiva 
and  the  effect  upon  them  of  aseptic 
and  antiseptic  irrigations  ;the  staphy- 
lococcus epidermidis  albus  (Welch); 
a  regular  inhabitant  of  the  normal 
conjunctiva,  825. 

Binocular  congenital  hereditary  ectopia 
lentis,  585. 

Bilateral  resection  of  the  cervical  sym- 
pathetic in  exophthalmic  goitre,  808. 

Blindness,  monocular.  179. 

Blindness,  tests  for  simulated,  373. 

Body,  cllian'.  gumma  of  the,  392. 

Bulbar  diseases,  contribution  to  the  pa- 
thologj'  of  chronic,  642. 

CALOMEL  in  syphilitic  lesions  of  the 
eye,  191. 

Cancroid  of  the  cornea  arising  from  the 
apex  of  a  pterygium,  180. 

Carcinoma  of  the  posterior  layer  of  the 
iris,  633. 

Carcinoma  spongiosum  of  the  posterior 
surface  of  the  iris,  171. 

Carotid,  ligation  of,  in  pulsating  trau- 
matic exophthalmus,  813. 

Carcinoma  of  the  uveal  tract,  174. 

Cataract  and  its  association  with  the 
gouty  and  rheumatic  diathesis,  and 
f  their  relation  to  diseases  of  the  eye, 
613. 

Cataract  discission,  366. 

Cataract  in  glaucomatous  eyes,  343. 

Cataract  operations,  four  hundred  sen- 
ile, 591. 

Cataract,  operation  for  secondary,  182. 

Catarrhal  ophthalmia,  some  practical 
obsen-ations  upon  the  bacteriolog^y 
and  treatment  of,  594. 

Cataract,  pyramidal,  with  anterior  sy- 
nechia, 348. 

Cataract,  secondary,  adherent,  188. 

Cataract,  senile,  166. 

Ca'-ernous  angioma  of  the  deeper  part  of 
the  orbit,  175. 

Central  double-sided   amaurosis,  590. 

Cervical  sympathetic,  division  of,  in 
Graves'  disease.  413. 

Change  in  refraction  following  increase 
or  decrease  of  body;  weight,  619. 

Changes  in  position  of  the  human  lens, 
576. 

Changes  of  the  lens  due  to  traction  of  the 
zonula,  357. 

Changes,  retinal,  in  the  graver  forms  of 
malarial  poisoning,  404. 

Chlorosis  and  papillo-retinitis,  175. 

Choked  disc   644. 

Choked  disc,  a  discussion  on  the  patho- 
genesis of,  643. 

Choroid,  sarcoma  of,  in  the  macular  re. 
gion.  181. 

Chorio-retinitis  striata  and  spontaneous 
cure  of  prolapse  of  the  retina,  185. 
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Chronic  cocain  poisoning,  374. 

Cicatricial  skin-flaps  in  the  operation  for 
ectropion,  398 

Ciliary  body,  gumma  of,  392. 

Ciliary  region,  conjunctival  flaps  in 
wounds  of,  362. 

Cilio-retinal  vessels,  794. 

Cocainization  of  the  iris,  814. 

Coloboma  of  the  retina  without  fissure  of 
the  choroid,  346. 

Colored  and  colorless  spectacles,  350. 

Color-blindness,  detection  of,  593. 

Color-blindness,  examination  for,  with 
special  reference  to  railroad  em- 
ployes, 591. 

Congenital  malformation  of  the  eye,  585. 

Congenital  nystagmus,  837. 

Congenital  specific  choroiditis  with  hem- 
orrhage in  the  retinal  layers,  caused 
by  thrombosis  of  the  central  vein,  632. 

Conical  astigmatism,  and  staphylomata 
of  the  sclerotic  as  a  cause  of  astig- 
matism, 620. 

Conjunctivitis,  a  frequent   cause  of,  160. 

Conjunctiva,  bacteria  in  the  normal.  825. 

Conjunctiva,  experimental  studies  on 
the  extension  of  fluids  injected  be- 
neath the,  825. 

Conjunctivitis,  diphtheritic.  824. 

Conjunctiva,  diphtheria  of,  176. 

Conjunctiva,  primary  syphilis  of,  369. 

Conjunctival  diphtheria,  serum  treat- 
ment of.  176. 

Conjunctival  flaps  in  wounds  of  the  cil- 
iary region,  362. 

Conjunctivitis,  arthritis  following  blen- 
orrheal,  579. 

Conjunctivitis,  contagious,  821. 

Conjunctiva,  pseudo-membraijes  of,  174. 

Conjunctivitis,  raw  petrolium  for,  374. 

Cornea,  newly  formed  blood  vessels,  177. 

Cornea,  striped  opacities  of,  167. 

Cornea,  total  infiltration  of,  344. 

Cornea,  wandering  cells  in.  375. 

Corneal  astigmatism,  386. 

Corneal  astigmatism  of  32  diopters,  ac- 
quired, 5SI. 

Cortical  or  soul  blindness,  847. 

Corneal  limbus,  sarcoma  of,  618. 

Corneal  reflex  and  the  sight-hole  in  the 
mirror  of  the  ophthalmoscope.  387. 

Contagious  conjunctivitis,  821. 

Contribution  on  ptosis,  354. 

Contribution  to  the  pathology  of  chronic 
bulbar  diseases,  642. 

Contribution  to  the  theory  of  accommo- 
dation, 576. 

Convergence,  paralysis  of,  364. 

Correction  of  irregular  corneal  astigma- 
tism with  lenses,  355. 

Cyst,  hydatid,  of  the  orbit  with  papillitis, 
400. 

Cycloplegic.  scopolamin  hvdrobromate 
as,  840. 

Cyst,  retinal,  1S4. 

Cystic  enlargement  of  the  bony  walls  of 
the  orbit,  799. 

Cysticerci,  two  in  the  same  eye.  356. 

DIAGNOSIS  of  paralysis  of  the  sympa- 
thetic, 642. 

Diagnosis  of  paralysis  of  the  cervical 
sympathetic,  848. 

-Diathoxyathenylidiphenylamidin,a  new 
local  anesthetic,  566. 

Diphtheria,  conjunctival,  176. 

Diphtheria  of  the  conjunctiva,  176. 

Diphtheritic  conjunctivitis,  824 

Diplococcus  of  Fraenkel  as  2  common 
cause  of  acute  catarrhal  conjuncti- 
vitis, 796. 

Disc,  choked,  6-14. 

Discission,  cataract. 

Discussion  on  the  pathology  of  exoph- 
thalmic goitre,  411. 

Distance  of  retinal  veins  as  cause  of  re- 
curring retinal  and  lenticular  hemor- 
rhages in  adolescents,  590. 


Disturbances,  visual.  812. 

Division  of  the  cervical  sympathetic  in 
Graves'  disease.  413. 

Detection  of  color-blindness,  593. 

Detection  of  foreign  bodies  in  the  eye  by 
means  of  the  x-rays.  589. 

Double-sided  amaurosis  due  to  metasta- 
tic abscesses,  590, 

Dyschromatopsia  of  hysteria,  194. 

ECTOPIA  lentis,  binoeular  congenital 
Hereditary,  385. 

Ectropion  Sarcomatosum,  354. 

Effect  of  kindergarten  work  on  the  eye- 
sight of  the  children,  838. 

Elastic  fibers  of  the  human  eye,  178. 

"Electric-light  olindness,  two  cases  of, 
835, 

Electrolysis  in  strictures  of  the  lachry- 
mal passage,  634 

Embolism  of  both  central  retinal  arte- 
ries, 589. 

Embolism  of  the  eye,  172. 

Embolism  of  the  central  retinal  artery, 
179. 

Enophthalmus  and  exophthalmus,  in- 
termittent. 813. 

Enucleation  and  exenteration,  369. 

Enucleation  of  the  eye  under  cocain,  181. 

Enucleation  of  the  eye  after,  use  of  hot 
water,  )58. 

Entropion,  an  operation  for  trichiasis 
due  to  cicatricial,  844. 

Epithelioma  of  the  upper  lid — blephar- 
oplasty,  814. 

Erb's  disease,  195. 

Error  refractive,  visual  effects  of,  382. 

Erythropsia,  793. 

Etiology  and  treatment  of  follicular 
disease  of  human  eye,  583. 

Etiologj'  of  conjunctival  Pseudo-mem- 
branes, 174. 

Eucain  hydrochlorate,  156. 

Eucain  hydrochlorate,  a  new  anesthetic, 
396. 

Euphthalmin,  a  new  mydriatic,  797. 

Examination  of  color-blindness,  with 
special  reference  to  railroad  em- 
ployes, 591. 

Exenteration  bulbi,  with  the  use  of  an 
artificial  globe,  185. 

Exenteratio  and  enucleation,  369. 

Exophthalmic  goitre,  discussion  on  the 
pathology  of,  41, 

Exopthalmic  goitre,  nature  and  treat- 
ment of,  636. 

Experimental  investigation  into  the  de- 
scending degenerations  following 
lesions  of  the  cortex  of  the  occipital 
lobe,  639. 

Experimental  studies  on  the  extension 
of  fluids  injected  beneath  the  con- 
junctiva, 825. 

Experiments  with  the  local  anesthetic 
holocain,  567. 

Experiments  with  x-rays  upon  the  blind, 
835. 

Extracts  of  the  ciliary  body  of  the  ox, 
814. 

Eye  and  Mules'  operation,  840. 

Eye  after  section  of  the  cervical  sympa- 
thetic, trophic  disturbances  in,  810. 

Eye  and  ear,  the  relations  between,  573. 

Eye  and  ear,  relations  between  in  pa- 
thological conditions,  374. 

Eye  diseases,  therapeutics  of ,  344, 

Eye,  elastic  fibers  of,  178. 

Eye,  enucleation  of,  158. 

Eye,  heredo-syphilitic  disease  of,  in  the 
second  generation,  193. 

Eye,  injection  of  calomel  iu  syphilitic 
lesions  of,  191. 

Eye  muscles  and  the  manifestations  of 
palsies,  590. 

Eve,  symptoms  of  syringomyelia,  414. 

Eyeball,  enucleation  of,  663. 

Eyeball,  evisceration  of,  and  Mules' 
operation,  343. 
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Eyeball,  gunshot  wounds  of,  193. 
Eyeball,  remarks  on  a  new  method  of 

treating  certain  deviations  of,  380, 
Eyelids,  molluscum  contagious  of,  395. 
Eyesight,  effect  of  veils  upon,  164. 
Evisceration  of  the  eyeball  and  Mules' 

operation,  343. 

FOUR  hundred  senile  cataract  opera- 
tions 591, 

Fibro-neuroma  of  the  orbit  with  second- 
ary buphthalnius,  790, 

GENERAL  diagnosis,  usefulness  of  the 
visual  field  in,  372. 

Glassses,  hyperbolic,  580. 

Glaucoma,  infantile,  806. 

Glaucoma,  pilocarpin  in,  798. 

Glaucomatious  eyes,  cataract  in,  343. 

Goitre,  bilaterial  resection  of  the  cervi- 
cal sympathetic  in  exophthalmic, 
808, 

Goitre,  more  about  exophthalmic.  846. 

Goitre  cured  by  internal  medication,  812. 

Goitre,  exophthalmic,  Sll. 

Goitre,  exophthalmic  discussion  on  the 
pathology  of,  411. 

Goitre,  exophthalmic,  the  sympathology 
of,  412. 

Gonorrhoeal  inflammation  of  the  con- 
junctiva and  its  sequelae.  Treatment 
of  external  eye  deseases  by  insuflSa- 
tion  of  different  medicaments,  592. 

Gout,  ocular  diseases  from,  347. 

Gouty  and  rheumatic  diathesis  and  their 
relations  to  diseases  of  the  eye,  613. 

Graduation  of  the  squint  operation,  796. 

Graves'  disease,  division  nf  the  cervical 
sympathetic,  413. 

Gumma  of  the  ciliarj'  body,  392. 

Gunshot  wounds  of  the  eyeball,  193. 

HEMIANOPSIA  associated  with  uremia, 

413. 
Hemianopsia  associated  with  otitic  cer- 
ebral abscess,  415. 
Hemorrhage,  after  treatment  of,  by  the 

sclero-corueal  suture,  634. 
Heredo-syphilitic  diseases  of  the  eye  in 

the  second  generation,  193. 
Holocain,  566. 
Holocain,  569. 
Holocain,  570. 
Holocain,  602. 

Holocain,  a  new  anesthetic,  568. 
Holocain,  a  new  anesthetic,  569. 
Holocain,  hydro-chlorate  of  570. 
Holocain  in  ophthalmology,  816. 
Holocain  in  ophthalmic  surgery,  603, 
Holocain,  the  action  of,  567. 
Humor,  aqueous,  169. 
Human   eye,  etiology  and  treatment  of, 

follicular  diseases  of,  583. 
Hydatid  cyst  of  the  orbit  with  papillitis, 

400. 
Hydro-chlorate  of  holocain,  570. 
Hydrophthalmus  or  infantile  glaucoma, 

806. 
Hyperbolic  glasses,  580. 
Hysteria,  the  dyschromatopsia,  194. 
Hysteria  with    strabismus    and    ptosis, 

586. 

ICHTHYOL  in  ophthalmology,  372. 

Infectious  conjunctivitis,  592. 

Inflammation,  gonorrhceal  of  the  con- 
junctiva and  its  sequelae,  592. 

Injections,  subconjunctival  of  sublimate 
in  infective  irido-choroididitis  and 
migTator>'  ophthalmia,  400, 

Intermittent  enophthalmus  and  exoph- 
thalmus,  813. 

Internal  medication  for  goitre.  812. 

Interstatial,  keratitis,  593. 

Intra-ocular  tension,  taxis  in  increased, 
616. 

Intra-venous  injection  of  mercurial  salts, 


danger  of,  629. 

Investigation  into  the  descending  de- 
generations following  lesions  of  the 
cortex  of  the  occipital  lobe,  639. 

Iris,  carcinoma  of  the  posterior  layer  of, 
633. 

Iris,  carcinoma  spongiosum,  171. 

Iris,  some  remarks  on  the  conservative 
treatment  of,  390. 

Iris,  treatment  of  prolapse,  829. 

Iris,  tuberculosis  of,  582.' 

Iritis  blennorrhagic,  344. 

Irregular  corneal  astigmatism  correc- 
tion of  with  lenses,  355. 

KERATITIS  interstitialis,  593. 
Keratitis  parenchymatosa,  354. 
Keratitis,  striped,  174. 

I.ACRYMAL  obstruction,  826. 
Law  of  refraction — change  following  in- 
crease or  decrease  of  body — weight, 

619. 
Left-sided  visual  field  defect  of  the  right 

eye,  5S9. 
Lens,  changes  of,  due  to  traction  of  the 

zonula,  357. 
Leukaemia,  retinal  hemorrhage  in  a  case 

of,  632. 
Light,  perception,  absence  of  pupillarj' 

reaction  with,  803. 
Ligation    of    the    carotid     in     pulsating 

traumatic  exophthalmus,  813. 
Local  anesthetic  holocain,  567. 

MAGNIFYING  lenses  for  use  when  op- 
erating, 622. 

Magnetic  operations,  802. 

Malaral  poisoning,  retinal  changes  in 
the  graver  forms  of,  404. 

Meddlesome  surgerj'  in  exophthalmic 
goitre,  641. 

Malay  race  eye,  disease  in,  ISO. 

Metastatic  carcinoma  of  the  uveal  tract 
in  both  eyes,  174. 

Migraine,  ophthalmoplegic,  410. 

Miners,  visual  disturbances  and  changes 
in  the  fundus  among,  S12. 

Modifications  of  the  usual  method  of 
mounting  specimens  in  glycerine 
jelly,  399. 

More  about  exophthalmic  goitre,  847. 

Molluscum  contagiosum  of  the  eyelids, 
395. 

Monocular  amblyopia,  persistence  of 
binocular  vision  in  hysterical,  627. 

Monocular  blindness,  detection  of,  179. 

Mules'  operation,  343. 

Multiple  sclerosis,  ophthalmoscopic  ex- 
amination for  early  diagnosis  of,  801 

Myopia,  167. 

Myopia,  high,  144. 

Myopia,  medical  and  operative  treat- 
ment of,  and  its  complications,  36. 

Mvopia  of  high  degree,  operative  treat- 
ment, 801. 

Myopia,  the  etiologj'  of,  571. 

Myopic  asthenopia,  791. 

Myelitis  and  optic  neuritis,  418. 

NATURE  and  treatment  of  exophthal- 
mic goitre.  636. 

New  method  of  treating  certain  devia- 
tions of  the  eyeball,  380. 

Neuritis,  retro-ocular,  605. 

Newly  formed  blood  vessels  in  the  cornea 
and  their  diagnostic  treatment,  177. 

Non-malignant  diphtheria  of  the  con- 
junctiva and  its  differentation  from 
true  diphtheria  by  Ucehring's  serum, 
176. 

Notes  on  the  anatomy,  development, 
pathology  and  surgery  of  the  frontal 
sinuses,  606. 

Notes  upon  the  anatomy  and  physiology 
of  the  orbit,  570. 
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OBSERVATIONS  upon  the  bacteriology 
aud  treatment  of  catarrhal  ophthal- 
mia, 594. 
Occipital  lobe  and  mental  vision,  406. 
Ocular  disease  from  gout,  347. 
Ocular  symptoms  associated  with  tumors 

of  the  pons,  640. 
Ocular     symptoms    in    polyencephalitis 

superior  hemorrl.agica.  642. 
Ocular    disturbances    of    dwarfism    and 

giantism,  803. 
Ocular  neuralgia,  807. 

On  the  diagnosis  of  paralysis  of  the  cer- 
vical sympathetic.  84S. 
On  removal  of  the  eye  and  Mules'  oper- 
ation, 840. 
On  the  association  of  acute  myelitis  and 

optic  neuritis,  418. 
On  cerfain  apparently  organic  tumors  of 
the    orbit     which     disappear     under 
njedicinal  trertment,  393. 
On  choked  disc,  644. 

On  holocain  in  ophthalmic  surgery,  603. 
Onthe  diagnosis  of  paralysis  of  the  sym- 

.    cathetic,  642. 
On  unilateral  reflex  iridoplegia,  416. 
Opacities  of  the  cornea,  167. 
Operation,  Mules',  840. 
Operating,    magnifying   lenses    for    use 

when,  622. 
Operation  for  secondary  cataract,  182. 
Operating,  Spanish  methods  in,  166. 
Operative  treatment  of  high  myopia,  144. 
Operative  treatment  of  myopic  astheno- 
pia, 791, 
Operative  treatment  of  pterygium,  395. 
Operative  work  at  Madrid,  593. 
Ophthalmia,  purulent,  823. 
Ophthalmic  lucture  purposes,  appliances 

for,  5J9. 
Ophthalmology,  ichthyol  in,  372. 
Ophthalmology,  use  of  holocain  in,  816. 
Ophthalmoscopic  examination  for  early 

diagnosis  of  multiple  sclerosis,  801. 
Ophthalmoplegic  Migraine,  410. 
Ophthalmoscope,  the  corneal  reflex  aud 

sight-hole  in  the  mirror  of,  387. 
Optic  atrophy  upon   the  course  of  loco- 
motor ataxia,  161. 
Orbit,  cystic  enlargement  of,  799. 
Orbit,  fibro-neuroma  of,  790. 
Orbit  with  papillitis,  hydatid  cyst  of,  400. 
Orbit,  notes  upon  the  anatomy  and  phys- 
iology of,  570, 
Osteoplastic  opening  of  the  orbit  in  re- 
section   of   the    first    branch   of   the 
trigeminal  nerve,  805. 

PAPIIXO  RETINITIS  and  chlorisis,  175. 

Paralysis  of  convergence,  364. 

Parenchymatosa,  keratitis,  354. 

Pathologic  anatomy  of  pyramidal  cat.n- 
ract  with  anterior  synechia,  34S. 

Pathology  of  ectropion  sarcomatosum, 
354. 

Persistence  of  binocular  vision  in  hys- 
terical nionocular  amblyopia,  627. 

Petroleum  for  conjunctivitis,  374. 

Pilocarpin,  in  therapy  of  glaucoma,  798. 

Plastic  iritis,  scopolamine  in    160. 

Poisoning,  chronic  cocain,  374. 

Polyencephalitis  superior  hemorrhagica, 
ocular  symptoms  in,  642. 

Pons,  ocular  symptoms  associated  with 
tumors  of.  640. 

Position  of  the  human  lens  during  ac- 
commodation, and  their  measure- 
ment. 576. 

Posterior  layer  of  the  iris,  carcinoma  of, 
633. 

Predisposing  causes  of  trachoma,  173. 

Primary  syphilis  of  the  conjunctiva,  369. 

Prolapse  of  the  retina,  1S5. 

Prolapse,  traumatic,  of  the  iris  and  its 
treatment,  829. 

Prussia,  trachoma  in  east  and  and  west, 
„-  5S0. 


Pseudo-glioma  of  the  retina,  .804. 

Pseudo-membranes,   of  conjunctiva,  174. 

Psychic  disturbances  following  ocular 
iujury,  371. 

Pyramidal  cataract  with  anterior  sy- 
nechia, 348. 

Pterj'gium,   operative  treatment  of,  395. 

Ptosis,  contribution  on,  354. 

Ptosis,  recurrent,  388. 

Pulsating  traumatic  exophthalmus,  liga- 
tion of  the  carotid  in,  813. 

Purulent  ophthalmia  from  the  barterio- 
logical  standpoiut,823. 

QUANTATIVE  relation  of  the  filtration 
and  secretion  of  the  aqueousj  humor, 

169. 

KAAV  Petroleum  tor  coujimctivltis, 
374. 

Recurrent    ptosis,   3S. 

Refractive  error,  the  visual  eflfects 
of,   382. 

Relations  between   eye  aud   ear,   573. 

Relation.s  between  the  eye  and  ear  iu 
pathological  couditions,  374. 

Remarks  on  a  new  method  of  treat- 
ing certain  deviations  of  the  eye- 
ball,  380. 

Remarks  on  the  conservative  treat- 
ment of  certain  prolapses  of  the 
iris,  390. 

Resection  of  the  first  branch  of  the 
trigeminal  nerve,   805. 

Resection  of  the  thyroid  gland  iu 
exophthalmic  goitre,   811. 

Retina,  a  fiber  attached  to,  357. 

Retina,  coloboma  of,  without  fissure 
of  the  choroid,    346. 

Retina,  pseudo-glioma  of,  804. 

Retinal  artery,  embolism  of,  179. 

Retinal  changes  in  the  graver  forms 
of  malarial   poisoning,  404. 

Retinal  cyst,  with  hypertrophy  of 
connective  tissue;  resembling  a 
tumor,    184. 

Retinal  Hemorrhage  in  a  case  of 
Leukaemia,  632. 

Retina,  prolapse  of,  185. 

Retinal  tire,  the  question  of,  415. 
Retinal  vessels,   thrombophlebitis  of 

the  central,    792. 
Retinal   veins,   distance  of,   as    cause 
of  recurring  retinal  and   lenticu- 
lar  hemorrhages    in    adolescents, 
590. 
Retro-ocular  neuritis,  605. 
Roentgen     Rays     in     ophthalmology, 
358. 

SARCOMA  of  the  choroid  in  the 
macular  region  with  extension 
into  the  orbit,  181. 

Sarcoma  of  the  corneal   limbus,    OlS. ' 

Sclerotic,  serous  cyst  of,  625. 

Scopolamin  hydrobroniate  as  a  c.vclo- 
plegic,  840. 

Scopolamine  in  plastic   iritis,   160. 
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Sectiou  of  the  cervk-al  sympathetic: 
trophic  distiirbaiiA-es  in  rlic  eye 
after,  SIO. 

Seuile    cataract,    lOG. 

Serous  cyst  of  the  sclerotic,  Oli.j. 

Serum  treatment  iu  conjunctival 
diphtheria,   176. 

Simple  glaucoma,  optic  nerve  atrophy 
and   differential   diagnosis,  loil. 

Simulated  blindness,   tests  for,   373. 

Sinus  Frontal,  notes  on  the  anatomy, 
development,  pathology  and  sur- 
gery of,  006. 

Skin-Flaps,  use  of  cicatrical  in  ilic 
operation   for   ectropion,  31)8. 

Solutions  of  iodin,  in  the  treatment 
of    trachoma,    S0(). 

Some  practical  observations  upon  the 
bacteriology  and  treatment  •<{ 
catarrhal  ophthalmia.  r»!)4. 

Some  remarks  on  the  conservative 
treatment  of  certain  prolapses  of 
the    iris,   3'.)0. 

Spanish  methods  in  operating,  166. 

Spasms  of  ocular  muscles  in  atheto- 
sis, 801. 

Spectacles,  colored  and  colorless,  3r>(). 

Squint   operation,    706. 

Squint  operation,  graduation  of,  371;. 

Subconjunctival   injections,  40C. 

Subcutaneous  injection  of  calomel  in 
syphilitic  lesions  of  the  eye,  101. 

Sublimate,  suljconjunctival  injections 
in  infective  irido-choroiditis  and 
migratory   ophthalmia,   400. 

Suppression  of  trachoma  in  Prussia. 
587. 

Statistic  report  on  3104  cases  of  eye 
diseases  in  the  Malay  liace,    180. 

Strabismus  due  to  undeveloped  or 
contracted  check-ligament,  and 
operation  for   its   relief,  3M. 

Striped    keratitis,   174. 

Striped   opacities  of  the  cornea.  167. 

Study    of    the    therapeutic    value    of 
extract  of  the  ciliary  body  of  the 
ox,  814. 
814. 

Symblepharon,  a  method  of  oliviat- 
ing  rec-urrence  after  the  opera- 
tion for,  843. 

Symptoiuatology  of  exophthalmic 
goitre.   412. 

Syphilis,  primary,  of  the  conjunctiva. 
369. 

THE    ACCOMMOD.^TIOX    tlieory    of 

Tscherning,    170. 
The  action  of  holocain,  567. 
The  action  of   the    eye   muscles   and 

the  manifestations  of  palsies.  .">90. 
The  corneal  reflex  and  the  sight-hole 

in   the   mirror  of  the  ophthalmo- 


scope,  387. 
The  correction  of  anisometropia,  163. 
The    detection    of   foreign    bodies    in 

the  eye  by  means  of  the  X-Rays, 

580. 
The   detection    of   simulated   monocu- 
lar blindness,   170. 
The    dift'erential     diagnosis     between 

simple  glaucoma  and  optic  nerve 

atrophy,   159. 
The  diplocpccus  of    Fraenkel    as    a 

common  cause  of  acute  catarrhal 

conjunctivitis,  796. 

The  dyschromatopsia  of  hysteria.  194. 

The  effect  of  early  optic  atrophy 
upon  the  course  of  locomotor 
ataxia,    161. 

The  effect  of  kindergarten  work  ou 
the  eyesight  of  the  children,  838. 

The  elastic  libers  of  the  human  eye, 
178. 

The  etiology  of  myopia,  571. 

The  eye  symi)toms  of  syringomyelia, 
414, 

The  geographical  distribution  of  tra- 
choma,  802. 

The  graduation  of  the  squint  opera- 
tion,   376. 

The  influence  of  nasal  disease  iu 
modifying  the  quantity  and  axis- 
of  corneal  astigmatism,  386. 

The  medical  and  operative  treatment 
of  myopia  and  its  complications, 
36. 

The  occipital  lobe  and  mental  vision, 
406. 

The  ocular  complications  of  typhoid 
fever,  611. 

The  ocular  disturbances  of  dwarfism 
and   giantism,    803. 

The  ocnlar  symptoms  in  Erb's  dis- 
ease,   195. 

The  operation  for  secondary  cataract, 

182. 

The  operative  treatment  of  ptery- 
gium. 395. 

The  pneumocotcus  of  Fraenkel  as  a 
frequent  cause  of  acute  catarrhal 
conjunctivitis,    160. 

The    question   of   retinal    tire.    415. 

Tlie  relations  between  eye  and  ear, 
.57-3. 

The  relation  between  pemphigus 
neonatorum  and  impetigo  conta- 
giosa.  ISO. 

±he  symptomatology  of  exophtlialmic 
goitre.    412. 

The  therapeutic  value  of  hydrobro- 
mate  of  scopolamine  iu  plastic 
iritis,   160. 

The  treatment  of  lacrymal  obstruc- 
tion by  styles,   826. 

The  treatment  of  trachoma   by   solu- 
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Tions  of  iodiii,  SOO. 

The  use  of  cicatrfcal  skin-flaps  iu  the 
operation  for  ectropion,   30.s. 

The  usefulness  of  the  visual  tield  in 
genera!  diagnosis,  372. 

The  visual  effects  of  refractive  error, 
382. 

The  wearing  of  veils  and  its  effects 
upon    the  eyesight,    164. 

Ta.xis  in  increased  intra-ocular  ten- 
sion,  616. 

Tenonitis,   402. 

Tests  for  simulated  blindness,  373. 

Therapeutics   of  eye   diseases,   344. 

Therapeutic  value  of  extract  of  the 
ciliary  body  of  the  ox.  814. 

Thrombo-phlebitis  of  the  central  re- 
tinal vessels  with    necropsy.  792. 

Thyroid  gland  in  exophthalmic  goitre, 
resection  of,  811. 

Total  infiltration  of  the  cornea  with 
re-establishment  of  transpar- 
ency,  344. 

Tiachoma.  geographical  distribution 
of,  802. 

Trachoma  in  East  and  West  I'russia. 
588. 

Trachoma  in  Prussia,  suppression  of, 
587. 

Trachoma,  predisposing  causes  of, 
173. 

Traumatic  prolapse  of  the  iris  and  its 
treatment,   829. 

Treatment  of   cataract   in   glaucoma- 
tous  eyes,    343. 
Treatment  of  external  eye  disease  by 
insuflBation    of    different    medica- 
ments,   592. 
Treatment   of   hemorrhage    after    ex- 
traction    by     the     sclero-corneal 
suture,    634. 
Treatment  of  immature  senile  catar- 
act,  166. 
Treatment  of  lacrynial  obstruction  by 

styles,   826. 
Treatment  of  myopia  of  high  degree. 


operative,    801. 

Trophic  disturbances  in  the  eye  after 
section  of  the  cervical  sympa- 
thetic,   810. 

Tuberculosis  of  the  conjunctiva,  795. 

Tuberculosis  of  the  iris,   S82. 

Tumors,  organic,  of  the  orbit,  which 
disappear  under  medicinal  treat- 
ment,  393. 

Two  cases  of  congenital  malforma- 
tion of  the  eye.  (Partial  cleft  of 
the  iris),    585. 

Two  cases  of  "electric-light  blind- 
ness,"  835. 

T»vo  cases  of  puerperal  septic  embol- 
ism of  the  eye,  172. 

Two  cases  of  Wernicke's  disease.  417. 

Two  cysticerci  in  the  same  eye,  356. 

Typhoid  fever,  the  ocular  complica- 
tions of,  611. 

rXILATERAL  reflex  iridoplegia,  416. 

Usefulness  of  the  visual  field  in  gen- 
eral diagnosis,  372. 

L'se  of  electrolysis  in  strictures  of 
the  lachrymal    passage,  634. 

Use  of  holocain  in  ophthalmology, 
816. 

Uveal  tract,  carcinoma  of,   174. 

VEILS,  and  its  effects  upon  the  eye- 
sight,  164. 

Ves.sels,  cilio-retinal,  794. 

Vision,  mental,  and  the  occipital  lobe, 
406. 

Visual  disturbances  and  changes  In 
the  fundus  among  miners,  814. 

Visual  disturbances  in  tumors  of  the 
chiasma,  633. 

WANDERING    cells    in    the    cornea, 

375. 
Werniclie's  disease,  417. 
AVork  at   Madrid,   operative.  .">93. 
AVounds  of  the  ciliary  region.   362. 
AVounds  of  the  eyeball,  gunshot,  193. 
X-RAYS  upon  the  blind,  experiments 

with,   835. 
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